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EGA, CGA, HERCULES, 
all other popular display 
adapters fully supported. 
It’s easy with Pizazz. 


200 + COLORS! 

Print hundreds of colors (30 
monochrome shades). Color 
chart program includedFREE. 


No matter whether your printer is color, 


Pizazz lets you state your point. 
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Print Color Divide Width Height Indent Skip Form Rotate SMooth 
DeNsity CopiEs Top SettinGs View Quit 


Print using the current settings (While printing, press Esc to Stop) 


Print Settings (STANDARD) Print Colors 
Vidth -— 7.8" @ - Black 8 — Dk.Gray 
Height - 5.3” 1 - Gray 9 - Stripes2 
Indent - futo 2 — Saw2 f& - Stripes3 
Skip - 1.2” 3 — Md.Gray B - Stripes4¢ 
Form Width - 8.8" ; 4 - Stripesi C — Wavesi 
Form Feed - Yes S - Sand D - Waves2 
Rotate - No 6 — Offwhite E - Sawi 
Smooth - No 7 - Lt.Gray F - Uhite 
Density - High 
: Copies - i Installed Hardware 
Divide Window Printer - HP LaserJet+ 
aij a Display Card - IBM Enhanced Graphics Calculate option ... 
Top - 8 Left - @ Printer Port - LPTi: 


Botton - 349° Right -— 639 


... your pies will 
be pies and you 


: Pizazz Main Menu, ret cae oy 
: : a keystroke — 
Hontana Alter the Snoothing Revolution away. 
EXCLUSIVE PRINT PRINT VERSATILITY! 
SMOOTHING. Make rough, You can print anywhere on the 
jagged-edges disappear page. Change sizes, rotate, 
for better looking graphics LIKE IT? print windows. .go wild! 
and text! Save images 


(like logos, etc.) for later use, even print them 
on anentirely different printer. 


See What Your Printer’s Been Missing 


Pizazz Won’t Let You Go Hungry EGA, CGA or whatever What the experts say about Pizazz: Pizazz has all the features 
popular graphics adapter you have, Pizazz satisfies your great and more than its “Best of 85” predecessor. “...it’s a snap to print all or 
graphics hunger. Order graphics any way you like. The menu is in- part of the on-screen image, expand or contract it, and change colors 
credible—rotate, window, enlarge, reduce, smooth jagged edges! (shading patterns in monochrome).’” — PC Magazine, Best of ’85 

Most of all, Pizazz gives you what most printers don’t— a truly easy For IBM® PC/XT/AT or true 100% compatibles. Supports over 100 printers. 


way (only three simple keys, honest!) to print color or monochrome Works with or without Microsoft Windows™. Memory resident program takes 
graphics and/or text. as little as 32K. 


A Pizazz in Hand is Worth 200 in the Brush YES! Satisfy My Graphics Hunger 
Pizazz lets you paint graphics pictures with more than : pe Send bir rg Hig af ea @ $49.95 
= : = ’ : utside a .00 per copy 
200 color tones, or up to 30 gray scales for monochrome = 3 2 aS se ~< MA res add $2.50 per copy sales tax 
printing. It’s perfect for business or personal use...and = = 2 = eo Payment Enc.___ VISA___ MC 


with EGA, you'll go wild! SSS SC AmEx__ Total _ 


Hurry, | Desparately Need Pizazz in My Life! 

If Pizazz is not the best printing accessory you’ve ever 
had, return it. We guarantee” you’ll love it. Call us right 
now on our Toll-Free Order Line...OR...Fill out the order 
form below...OR...just see your favorite dealer and Computer Display Card 
explain why you need Pizazz in your life. Printer(s) 


INTRODUCTORY OFFER, ONLY yf 5 e > | ee Orders outside US make payment by bank draft payable in US dollars drawn 
Pizazz is not copy protected : ~~ ee =. on aUS bank. Order Toll Free Now! 1-800-433-5201 


*30-Day Money-Back Guarantee dicoties , wi a (prec Application Techniques, Inc. 
Order Toll-Free 1-800-433-5201 To order in MA, or for additional information call 617-433-5201. 10 Lomar Park Drive, Pepperell, MA 01463 
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More Facts, Less Figures 
with UNIRAS Data Presentation Software 


UNIRAS presentation graphics software cuts through your data to deliver the 
important decision making criteria you need, in minutes. 


UNIRAS provides a powerful combination of presentation and interpretation aids 
from line, bar and pie charts up to unique data models which allow correlation of 3 or 4 
data sets in one graphical display. All of these formats can be generated from your data 
in minutes via straightforward menu selection procedures. 


UNIRAS products combine the quality and functionality of mainframe presentation 

graphics with the ease of use of P.C. systems. They are available today on most major 7 : 
mainframes, minicomputers and workstations (plus the IBM PC AT and PC RT) and UNIRAS 
support a wide range of terminals and printing devices. 

the intelligent application of color. 


UNIRAS offers a high quality integrated solution to your data presentation needs. 
Contact your UNIRAS sales office today for details. 


UNIRAS® is a registered trademark of UNIRAS A/S IBM PCAT and IBM PC RT are registered trademarks of International Business Machines Corporation. 
Dallas Boston Los Angeles Chicago 

5429 LBJ Freeway, 50 Mall Road, Suite 206 23801 Calabasas Road, Two Mid America Plaza, 

Suite 650, LB 144 Burlington, MA 01803, Suite 2050 Suite 800 

Dallas, TX 75240 Tel. 617 272 7260 Calabasas CA 91302, Oakbrook Terrace, IL 60181 

Tel. 214 980 1600 Telex: 710 348 1336 Tel. 818 704-3878 Tel. 312 954 2249 

Telex: 510 1000535 uniras inc uniraS uS wobn Telex: 206837 hq oakbrook 
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Graphics Systems... 
_ for Today's Real World. 


host computers. Plus Raster’s software tools, including VISEDGE™ 
the industry's most powerful 3-D visualization utility. 


Call 800-4RASTER today for a demonstration of real world Wort Zonvention 
graphics. In MA call 617-692-7900. Raster Technologies, Inc., Booth #515. 


Two Robbins Road, Westford, MA 01886. 


Autofact October 27-30 
November 12-14, 1986 Munich Exhibition 
Cobo Hall Arena Munich, Germany © 
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COVER: Matthew 
Sarconi’s “Red Steel, °’ 
a winner in the AT&T/ 
lskand Graphics 
Truevision art contest, 
exploits sharp horizontals 
and verticals ingeniously. 
More on p. 58. 
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| It’s a perfect match for an 

| array of applications, and 

vendors are sharpening 

» the tools needed to make 

> this new technology work. 
» By Marty Picco 


46 Atlas Doesn’t 


READER INFORMATION Shru 

CARD Moklack sf 
Putting a multilayered 

GRAPHICS EVENTS map of the world on a 


INDEX TO ADVERTISERS | CD-ROM disk is not only 
a good idea—someone’s 
GRAPHICS OUTPUT aside at: 


New-Age Cartography By Bruce Taylor 


COMPUTER GRAPHICS WORLD OCTOBER 1986 


af TER 


Bruce A. Taylor 

Editor-in-Chief 

Tom McMillan 

Senior Editor 

Jennifer Dritt Wight 

Chief Copy Editor 

Barbara Robertson 

Senior Editor, West Coast 

P.O, Box 1234 

Mill Valley, CA 949414 

(415) 383-2280 

Alan Pipes 

Senior Editor, UK 

Stephen Porter 

Associate Editor, East Coast 
Contributing Editors 

Charies Foundylier CAD/CAM/CAE 
Gerald E. Jones Business Graphics 
Morris Samit Business Graphics 
Eric Teicholz A-E-C CAD 

Marshall Faintich Mapping 
James Cavuoto Electronic Publishing 
Richard A. McGrath Microlest 
Julius Dorfman CIM 

Michael R. Raggett Videotex 
Peter R. Testan Color Hard Copy 
Joel N. Orr Mechanical CAD 

John Gantz Industry & Finance 


Judith A. Whittaker 
Art Director 


Janice Bremer 
Editorial Database Manager 


Audrey Vasilopoulos 
New Products Editor 


Suzanne Lewis 
Administrative Assistant 


Maryann M. Penniman 
Production Manager 


Debra Stone 
Assistant Production Manager 


Michele DesRochers 
Composition Supervisor 


Marilyn Hunter 
Circulation Manager 


Patricia McCauley 
Marketing Coordinator 


Robert P. Holton 
Publisher 


COMPUTER GRAPHICS WORLD 
Executive, Editorial, and 
Advertising Sales Offices 

4419 Russell Street 
Littleton, MA 04460 
ee 7) 486-9501 

-Z Link :}62649490 


Subscription Inquiries: (918) 8341-9400 


nnWell 
PUBLISHING COMPANY 
Advanced Technology Group 


Daniel R. Campbell 
Vice President Administration 


Kirk Campbell 
Finance Director 


Robert P. Dromgoole 
Circulation Director 


Leslie Ringe 
International Marketing 


Linda M. Wright 
Production Director 


Reinventing the Wheel 


I’ve always thought that phrase demonstrated an overwhelmingly 
ignorant view of human endeavor—and, for that matter, nature 
itself. The underlying assumption is that evolutionary redesign is 
fruitless. Yet, I would proffer that man’s continuous reinvention of 
the wheel has been a major force for change and progress since the 
beginning. 


Computer graphics and imaging clearly illustrate our constant 
efforts to reinvent the ways in which we visualize and understand 
our universe. CGW Publisher Robert Holton and I had the chance 
to hear from a select group of key vendors of computer graphics 
products at SIGGRAPH, including Russell Henke and Ed Car] from 
Gould Imaging, John Patberg from Matrix, Andrew Wei and Cheryl 
Landman from Seiko, Charles McEwan and Joe Morris from 
Ramtek, John Heim and Carol Bartz from Sun Microsystems, Bill 
Lifka of Summagraphics, and Larry Barels and Lauri Kelty from 
Wavefront. As you can guess, the group was diverse enough to 
represent a variety of approaches to and views of computer graphics 
and imaging technology, real-world solutions, and business 
outlooks. 


The off-the-record, in-depth conversations were in great part 
aimed at helping CGW reinvent its view of its universe and itself, 
as well. Like most companies, this magazine develops a strategic 
plan each year that represents the state of the industry we cover 
and our plans for serving that industry. These meetings were an 
informal and anecdotal backdrop to that plan. A magazine, almost 
unlike any other manufactured product, gets to redefine itself with 
every issue. Without a map—a masterplan—of the directions of the 
industry, an updated view of the technology and its possibilities, 
this monthly reinvention would be as impossible as it 
would be meaningless. 


Added to these briefings were, of course, all the vendors that five 
editors could learn from in five non-stop days. Plus, I had the 
singular pleasure of hosting a round-table exchange with a group of 
Computer Graphics Pioneers chaired by Carl Machover, consultant, 
and including Ken and B.J. Anderson, co-editors/publishers of the 
respected Anderson Report; Richard Mueller, senior consultant for 
CAD/CAM research within the CIM division of Control Data; 
Bertram Herzog, consultant; Jackie Potts, contributing editor to 
Government Data Systems News; and David Peltz, consultant. Their 
combined remembrance of the invention of computer graphics and 
its iterations since was both humbling and instructive. 


SIGGRAPH, once again, served to affirm in us the belief that 
computer graphics as a synergistic set of technology and industry is 
both reinventive and rejuvenating to our view of this magazine and 
its universe of readers. 


Bruce Taylor 
Editor-in-Chief 


COMPUTER GRAPHICS WORLD OCTOBER 1986 


Graphic excelleration. Turbograph’ processors. 


Accelerated performance. Excellent graphics. 
At an exceptionally low price That's Turbograph— 
the innovative line of high performance graphics 
processors from AMF Logic Sciences. 
Turbograph responds to the soaring demand for 
improving and streamlining computer-generated 
graphics in all sectors of the market. From IBM PCs 
creating business graphics to VAX-type systems in 
CAD/CAM environments. 
Turbograph accelerates the time it normally 
takes to process and convert graphics from vector 
to raster form. It relieves the host computer from 
the costly overhead of vector-to-raster conversion. 
And by eliminating the VRC bottleneck, Turbograph 
also unleashes the full graphics capabilities and 
performance potential of today’s sophisticated 
printers and plotters. 
Available in a compact desktop unit or as a board 
which fits inside the chassis of your plotter, printer, 
or host computer, Turbograph processors are priced 
as low as $1995* : vy, 
Discover graphic “excelleration” with Turbograpnh. 
Contact the company that has specialized in raster ON ag 
graphics since 1972—AME Logic Sciences. LOC StVleNG ES. 


10808 Fallstone Road 


*US. list price for one Turbograph 300, IBM PC version; OEM Houston, TX 77099 
discounts available 713/879-0556: telex 706691 
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SELECT YOUR RESOLUTION 


from Imagraph’s proven family of IBM XT/AT/RT — 
Compatible Advanced Graphic Controllers 


Display Bits / Pixel . 
Resolution 4 16 24 32 LC 
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1280 X 1024/960 v 
1024 X 1024/768 Vv 
v 
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768 X 512/480 
640 X 512/480 
512 X 512/480 


Optional 1 00% CGA emulation available 
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Each family member utilizes the latest VLSI 
ACRTC Graphic Chip (Hitachi HD-63484), 
256K Video RAMs, and high speed Video ~ 
DACs, allowing a performance spec that 
is 5 to 10 times faster than NEC 7220 
based controllers and 2 to3 times © 
faster than Hitachi HD-63484 
based designs not using © 
Video RAM technology. 
Most boards available 
in both interlaced and 
norrinterlaced 
format 


pe» 


seeoeves 


FOR YOUR IMAGING & GRAPHICS APPLICATIONS 


2D/3D Mechanical Tektronix 4115 General Image Electronic Designer 
CAD Emulation CAD ee CAD Graphics 
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AUTOCAD IMAGEPRO 1000 


CADKEY 

Imagraph’s family of Advanced Graphic Controllers 
(AGC) are state-of the-art, medium to high resolution 
ey boards designed ee ically for OEM and 

:-nd Users requirements in CAD, CAE, Graphic Arts, 

Presentation Graphics, Landsat, Medical and cr 
Scientific/Industrial Displays. All boards warranteed 800 West Cummings Park, Woburn, MAQ1801 
for one year. Telephone: (61 7) 938-5480... Telex: 4946300 IMAGTGI 


VME Bus versions also available. CIRCLE 5 ON INFORMATION CARD 


: ImagePro is a registered trademark of Media Cybernetics, Inc. Cadkey is a registered trademark of Micro Control Systems. Autocad is a registered trademark | 
_ Of Autodesk. P-Cad is a registered trademark of Personal CAD Systems, Inc. TGRAF is a trademark of Grafpoint, Inc. Artwork is a trademark of West End 
_ ___ Film, Inc. Tektronix 4115 is a registered trademark of Tektronix Inc. IBM is a registered trademark of International Business Machines, Inc. 


The Guns of August 


I was disappointed in your entire 
August issue, but especially dis- 
mayed by the article ““PCs Revolu- 
tionize Architectural CAD” 
[Graphics Industry, John Gantz 
and Richard Fichera, page 21]. It’s 
obvious neither gentleman has 
ever practiced architectural design, 
led a drafting team in an architec- 
tural office, or written architec- 
tural applications. 

The comment that “architectural 
design and its supporting engineer- 
ing and drafting applications are 
graphically less complex than elec- 
tronics design”’ is totally without 
merit. When did anyone last view 
a circuit board using “architectural 
perspective” or accurate axonomet- 
ric projections? How often are elec- 
tronic components rendered with 
shadows and realistic color? How 
many elements are on a chip? 
Thousands? Millions? 

Both answers are orders of mag- 
nitude fewer than the number of 
parts in the average commercial 
building. And where do real-time 
walk-throughs, aesthetics, and cul- 
tural symbolism fit in the interac- 
tive design of electronics? 

I also object to the comment that 
“‘you can now buy a PC CAD capa- 
ble hardware system for under 
$2500.” While it’s true that hard- 
ware to run many packages can be 
assembled for that price, no one 
who has ever used a computer for 
design or production drafting would 
recommend buying less than an AT- 
based system with a medium-reso- 
lution color monitor, a floating- 
point processor, and a 20M drive. 

When one adds the cost for a good 
quality plotter and a large digi- 
tizing tablet and divides that by the 
number of systems in the average 
office, the price per seat is usually 
closer to $10,000 and is often in ex- 
cess of $15,000. 
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It’s also time someone examined 
the sales numbers that are being 
thrown about to justify the eupho- 
ria in A-E-C CADD. The American 
Institute of Architects lists approx- 
imately 50,000 members. Estimates 
place the number of unregistered 
architects at fewer than 100,000 
and the number of engineers in- 
volved in architectural projects at 
about an equal number. Throw in 
facilities managers, interior de- 
signers, and various semi-profes- 
sional draftspersons, and you 
arrive at a total of only 300,000. 

If Autodesk has sold 20,000 units 
to the profession, and has 55 per- 
cent of the market, then there must 
be almost 40,000 people using com- 
puter terminals in the architec- 
tural environment. 

To propose that an additional 
10,000 units per month are being 
sold implies that the entire profes- 
sion will be sitting at computer dis- 
play screens in little more than two 
years! The numbers are preposter- 
ous, even if one accepts that a large 
overseas market is available. 

I don’t desire to appear negative, 
especially when I have spent the 
last 15 years cajoling architects 
and engineers into using CAD. But 
it’s time someone cut through the 
noise and arm waving and ex- 
plained some simple facts. Com- 
puters can be useful tools. No one 
disputes that. But they’ve a long 
way to go before they’Il greatly im- 
pact the way in which we design. 

Let’s not mislead those just be- 
ginning to explore this exciting 
field into thinking that computers 
are a universal panacea and that 
the path pioneered by a few of us 
a short 10 years ago is suddenly a 
major highway. 

Nicholas H. Weingarten 
Weingarten Associates 
Chicago 


I’m absolutely delighted by the con- 

tent of the August issue. It was the 

most thorough focus on PC CAD for 

the A-E-C market that I have read 

to date—including those by publi- 

cations whose vertical market 
readership is A-E-C! 

Scott Harlin 

T&W Systems 

Huntington Beach, CA 


Your Front End editorial [August] 
was well-intended, but slightly off- 
base. There was an excellent rea- 
son why Apple shouldn’t have had 
a major presence at A-E-C in Chi- 
cago; namely, centerpiece CADD 
software wasn’t ready. 

Virtually no one had any full- 
blown design or working drawings 
done with a Mac to show. It would 
have been inappropriate to com- 
pete on that level with AutoCAD, 
VersaCAD, and the rest of the well- 
established micro-based systems. 
All that was in June and there have 
been some changes. 

I just held a “CADD on the Mac”’ 
conference in Berkeley that at- 
tracted architects and engineers 
from across the nation. They 
showed off full-fledged working 
drawings of large commercial build- 
ings, housing projects, detail 
libraries, perspective renderings, 
computer photo-drawings, and even 
some solids modeling. Now that the 
work is appearing, software is 
proliferating, and design profes- 
sionals are becoming experienced 
with the product, Mac will make 
the impact in the CADD market 
you correctly say it should. 

Fred A. Stitt 
Editor/Publisher 
Guidelines 
Orinda, CA 


That’s all well and fine, Fred, but 


the fact remains, in my opinion, that 


7 


Apple has failed to meaningfully 
support third-party development by 
virtue (or lack thereof) of correctly 
targeting computer marketing ef- 
forts toward a major graphics pro- 
fessional use area, namely A-E-C 
CADD—and this isn’t a new phe- 
nomena. Setting that aside, tell me 
more about the software.—BAT 


Excellent overview for my student 
and I. 
Ivan Haboucik 
Czechoslovakia 


Referring to your editorial [Front 
End, August], you indicate a pass- 
ing awareness of the Commodore 
Amiga... .(but) you appear ignor- 
ant of (other) so called low-end 
graphics systems. 

Perhaps you'd be attracted to 
another MC68000-based machine, 
with one-half to a full megabyte of 
on-board RAM, 400K and 800K 3.5- 
inch floppy-disk storage, 640-by- 
400 pixels of resolution (higher 
than Macintosh) on a paper-white 
12-inch monochrome monitor (RGB 
also available in 640-by-200 reso- 
lution for four colors and 320-by- 
200 resolution for 16 colors)? 

This system uses Digital Re- 
search’s GEM with drop-down 
menus, graphic icons, mouse con- 
trol, etc. While I don’t intend this 
to be a sales pitch (I’m an architect, 
and my interest lies in results, not 
tools), you'll notice that this system 
seems more capable than the Mac 
and has all the appearances of be- 
ing the “generic 68000 machine” 
that may truly serve to lift the 
microcomputer industry out of its 
doldrums, given the development 
and recognition I feel it deserves. 

Additionally, consider that a 
complete unit, with one floppy 
drive and monitor, can be pur- 
chased for less than $500. This 
would lead to a free-standing CAD 
system workstation, including a D- 
size plotter for less than $5000. 
Would you feel that this now at- 
tracts the small-office practitioner 
into a field that he was unable to 
afford previously? 

I might suggest you look into an 
Atari 1040ST (with) a 20M Supra 
hard drive, running CAD-3D from 
Antic Software (San Francisco). It’s 
a drawing program with solids 
modeling and multisource lighting, 
and it’s presently close to a real- 


time animation program, with or- 
thographic capabilities for design. 
Although not yet an (architec- 
tural) CADD program, I’ve found 
it useful as a design tool. Not bad 
for a total investment, including 
hard drive, of slightly over $1200. 
With regard to CAD software, the 
first programs are just beginning 
to appear. An early starter has 
been The Graphic Artist, from Pro- 
gressive Computer Applications 
(Rockville, MD). Generic Software 
has announced plans to introduce 
it’s first program shortly. To date, 
Autodesk hasn’t announced sup- 
port of the machine. The remaining 
item in this equation is an aware- 
ness of the system, both by the 
press and the general public. 
Technically, (an Atari-based 
CADD) system isn’t yet complete 
(albeit far in advance of the Ami- 
ga), but I find that the majority of 
the press has greeted this system 
with less-than-kind looks, gener- 
ally refusing to acknowledge it. 
Perhaps this is the result of an ex- 
tremely limited ad budget (con- 
trary to Amiga’s hype and glitter 
for what is apparently a stillborn 
system). I believe it behooves you 
and others in the CAD field to be 
aware of, and to further inves- 
tigate, these Atari machines on a 
professional level, rather than to 
pass them off as less-than-adequate 
or non-existent. 
Jack P. Durre 
Miami 


Jack, Jack, consider us amply be- 
hooved! In fact, we may be pre-be- 
hooved as we’re working on stories 
exploring the graphics capabilities 
of both the Commodore Amiga and 
the Atari 1040ST (and let’s not for- 
get the Mao). 

We do believe that a strong role for 
a user-oriented magazine is to sup- 
port and encourage third-party ap- 
plications software development. 
However, if software developers 
have learned anything from the 
micro shakeout, it’s that you don’t 
invest your last nickels developing 
products for a machine that, regard- 
less of its technical superiority or its 
below-market price, can’t, and prob- 
ably won’t, find a market. 


That reality supercedes most con- 
siderations. Atari and Commodore 
have much to prove.—BAT 


Pedagogically speaking 

First, a big thanks for CGW’s con- 
sistently well-presented and useful 
content! It’s also worth noting that 
emerging and converging technol- 
ogies are being assimilated smooth- 
ly. The Front End editorial and 
Morris Samit’s Focus article [June] 
are on-target and much-needed 
commentaries. I hope that indus- 
try, academia, and users fully com- 
prehend your thoughts and I’d like 
to carry the thinking a step further. 

All readers probably accept that 
the lack of visual communications 
skills is a common problem. So 
what happens? Industry acknowl- 
edges the problem by providing for- 
mats, but many people don’t even 
know how to intelligently select 
these limited, though helpful, 
‘“‘band-aids.’”” The problem of 
graphic illiteracy is therefore com- 
pounded beyond belief by making 
everyone a “PC artist!” 

We need widespread acceptance 
that the biggest challenge to the 
success of these fantastic new tech- 
nologies isn’t hardware or software. 
It’s educating users in communica- 
tions skills and graphics. If this 
doesn’t happen, the future promises 
increasingly impressive levels of 
“desktop garbage processors!’ 

Ann H. Csonka 
Reston, VA 


Publisher’s Note 

The General Parametrics ad 
(September, p. 103), due to 
printer’s error, inadvertently 
carried two prices for the Pho- 


toMetric 200 VS desktop film 
recorder for use with Video- 
Show 160. The correct price is 
$4195. CGW regrets any in- 
convenience this error may 
have caused. 


Letters should be addressed to 
Editor, Computer Graphics 
World, 119 Russell St. Littleton, 
MA 01460. The editors reserve the 


right to edit any materials submit- 
ted to conform with the style and 
policy of C@W 
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Hard Copy vs. Easy Copy 


Special Offer 
Trade-in your Versatec* V-80 
and receive $1000 off on the 
new Honeywell Visigraph. 
Call for details. 


*Versatec is a trademark of Versatec, Inc. 
© 1986 Honeywell Test Instruments Division 


Introducing the 
Honeywell Visigraph 


The easy-to-use thermal transfer printer/ 
plotter that interfaces with your system: 


- Programmable video interface 
(up to 1280 x 1024, 60 Hz noninterlaced) 
- 8-bit parallel interface (V-80) 
- A, B, A3, and A4 size drawings 
(full 11.7” print width) 
- 300 dpi monochrome thermal transfer 
printing 
- Easy-to-read high contrast copy 
- Fast plots (8.5 seconds A size) 
- Built-in self test 
- Desktop or portable 
- Simple, clean loading 
- Responsive on-site service 
(26 centers U.S.A., 60 worldwide) 
- Priced from $7,950 
* OEM terms available 


Contact Dan Winter 

Honeywell Test Instruments Division 
Box 5227, Denver CO 80217-5227 
(303) 773-4745 


Together, we can find the answers. 


Honeywell 
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UNTIL NOW, THE VALUE 
OF A COLOR PLOT 
EXISTED ONLY ON PAPER. 


Introducing Softplot" from Greyhawk. Softplot is a unique concept in color graphic 
The world’s first high-resolution, full-color, maging that reduces plotting costs and increases 
‘“\D” size paperless plotter. i productivity. For the first time ever, it lets you 


do “quick-look” plots right in the design cluster— 
. without wasting money on 
paper and ink. Its fast, simple 
and reliable. And makes the 
perfect complement to your 
existing widebody plotter. 

It offers the same high 
resolution (400 dpi), full range 
of colors (4096 color palette), 
large “D” size format, and soft- 
ware compatible interface as 
the industry standard paper 
plotters from Benson, CalComp, 
Hewlett-Packard and Versatec. 
Whats more, Softplot fits into 
the office, requires no special 
review designs before commit- handling, and is always available. 
ting them to paper. And save ” And because it offers “realtime plotting” 
your expensive hardcopy devices for what capability, you can have more interaction 


they do best . . . producing final drawings. with your designs. Much like a CRT. 
Take steps to cut down on unnecessary 


paper plotting. Because now you 
don't have to put your plots on paper 
to get the whole picture. For more 
information on the new Softplot 2122 
paperless plotter, call or write today. 


Let’ face it. You don't 
always need a hardcopy plot 
every time you want a 
drawing. Sometimes all 
you really need is a high- 
resolution image that’s large 
enough to check the details 
of your entire design. That's 
when the revolutionary Soft- 
plot 2122 paperless plotter 
comes in handy. 

Softplot gives your 
design team all the details of 
a high-resolution, full-color 
plot on a large 40” diagonal 
display screen. So you can 


GREYHAWK SYSTEMS, INC. 
1557 CENTRE POINTE DRIVE 
MILPITAS, CA 95035 
(408) 945-1776 
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©1986 Greyhawk Systems, Inc. Greyhawk and Softplot are service 
marks and trademarks of Greyhawk Systems, Inc. 


Computer-Aided Publishing: 
A Vaporware Bandwagon? 


eptember was nothing if not a frenetic, elabor- 
ate dance on both coasts in the computer-aided 
publishing market. The Seybold conference on 
desktop publishing (San Francisco) was followed im- 
mediately by the CEPS IV (Corporate Electronic Pub- 
lishing Systems) conference in Boston. ““This will be 
a marketing war unlike any other,” says Barbara 
Robertson, West Coast senior editor. “‘It’s as if all the 
word-processing, spreadsheet, and database programs 
for PCs were introduced in the same 90 days.”’ The 
Seybold and CEPS conferences suddenly became only 
a “‘testing ground” for product/market virility. 
Industry watcher Arlene Karsh of CAP International 
praised CEPS IV techni- 
cal sessions for providing 
much-needed definition 
to corporate electronic 
publishing, but she 
blasted the attempt to 
boost attendance with 
the lure of desktop pub- 
lishing exhibits. “It 
really bothered me,” 
says Karsh, “that they [organizers] tried to fan the 
coals [that way]. People come out of the woodwork for 
that, but it muddles the distinction between the mar- 
kets.”” A somewhat less charitable exhibitor of a 
workstation-based system referred to CEPS’ “Desktop 
Village” as the “Desktop Ghetto”—suggesting with 
some arrogance that demarcations in the computer- 
aided publishing market are beginning to be drawn. 
But looking beyond the desktop fray—which it cer- 
tainly is—the true corporate technical documentation 
electronic systems are traveling through an inter- 
esting evolution. The dedicated turnkey production 
publishing systems of yesterday are giving way to soft- 
ware running on general-purpose graphics worksta- 
tions. Interleaf’s success in this area has spurred others 
like Texet to explore moving off their dedicated work- 
station base and onto platforms like Sun Microsystems’. 
Electronic publishing is a market that David Good- 
stein, president of Cambridge, MA-based Interconsult 
and co-sponsor of the CEPS conference, predicts will 
grow from a five billion dollar industry in 1986 to over 
seven billion dollars by the end of the decade. 
For a quick assimilation of what the first two weeks 
of September mean to the market at large, here is a 


By Comdex, the 
ground-pawing 
will end; real 
antler-smashing 
will begin. 
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frantic tour of the aisles of both shows in the shoes 
of Robertson and Stephen Porter, East Coast associ- 
ate editor. 

As anticipated at the Seybold conference, IBM PC- 
based desktop publishing raised its head in a field that 
has been dominated by Macintosh programs. Now I 
[Robertson] think there are more what-you-see-is- 
what-you-get (WYSIWYG) programs for the PC than 
for the Mac. But “‘now’’ is a bit misleading. Almost 
none of the PC programs are being shipped yet. In fact, 
it seems that only one product of the crop currently 
being exhibited is really available today. 

Many exhibitors weren’t even quoting firm prices, 
and most were saying “by the end of the year” or 
“‘November 1” when asked when their products would 
be available. That’s the tip-off: Seybold and CEPS are 
ritualistic dances leading up to Comdex (Las Vegas, 
November 10-14), the show that really matters in the 
micro market. The snorting and ground-pawing will 
be over by then, and the real antler-smashing will 
begin. 

Incidentally, Comdex exhibitors are likely to be 
showing publishing software on PC board-level prod- 
ucts that integrate Texas Instruments and Intel 
graphics chips. Speed is the name of that game. As 
an early entry, Xiphias and Intel jointly announced 
at Seybold that Xiphias’ Times Roman and Helvetica 
fonts will be on the 82786 chip. 

Which will cost more—a PC or a Mac publishing sys- 
tem? Most folks think a PC. But an AT clone and 
Laserjet combo is cheaper than a Mac and Laserwriter. 
It’1] all depend on how loaded you want your AT. Hi- 
res monochrome monitor systems cost a grand to 
$1500 on a PC; the same resolution for the Mac goes 
for $2000 to $3000. Apple’s Laserwriter is more costly 
than an HP Laserjet and other entries, but it does more 
with graphics. It’s clear you’ll need an AT or equiva- 
lent for PC publishing and probably an expanded 
memory board of some type. 

PC publishing requires some complex buying deci- 
sions—which board goes with which monitor with 
which printer using which interface and page- 
description language? 

More on monitors: Three full-page monitors for the 
Mac were exhibited in San Francisco. PC-based mon- 
itor makers didn’t exhibit, but they didn’t have to— 
their products were scattered around many exhibits 
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by vendors who wanted to put the best look on their 
software. Wyse WY700 monitors were everywhere, 
Genius full-page monitors were here and there, some 
NEC Multisyncs showed their increasingly common 
faces, and I’m told Moniterm was to be found as well. 
Hi-res monochrome is clearly the popular choice of 
software vendors, but all seem to support EGA as well. 
Some (most?) also support CGA, but don’t quote me. 

There are still some command-driven (rather than 
WYSIWYG cum pull-down menus) programs pitching 
faster generation of text-intensive multipage docu- 
ments, but as wizzy stuff adds more functions, I won- 
der how long the command-driven programs can last. 

(In the rumors department: saw an Atari ST run- 
ning a Microsoft ““Write” word-processing program, 
and hear that two publishing programs for the ST will 
be announced in the next month or so—also heard that 
Atari will announce its 68020-based ST next month.) 

Headliners among products shown at Seybold (and, 
in many cases, at CEPS as well) include Aldus’ new 
PageMaker—Mac version 2.0, $495, PC version 1.0, 
$695—to be released “‘by end of year.”’ PC version runs 
under Microsoft Windows, handles ASCII text, docu- 
ment content architecture (DCA) format, popular 
word-processing text, plus graphics from AutoCAD, 
Lotus 1-2-3, and paint programs. New features are 
primarily typographic—kerning pairs, proportional 
character spacing, and dictionary-based hyphenation. 
Enhancements include the ability to handle more 
pages per document, display of a two-page spread, and 
easier re-sizing of columns. PC and Mac PageMakers 
are compatible enough for easy file transfer, which 
Aldus feels will boost sales. Why does the PC version 
cost 200 clams more? ’Dunno. 

Ventura Publisher from Xerox (November 1 ship 
date, $895) has more features than PageMaker and 
seems to run faster—under Digital Research’s GEM 
rather than Windows. It’s more complex as a result, 
but seems to be reasonably easy to learn. Many think 
its speed is thanks to GEM over Windows. 

It seems to work in what can only be described as 
modes that seem to be tied to layers. . .sort of. More 
automatic text functions are used to convert selected 
text to preset styles for headlines, subheads, etc. Thus 
while the program may be more difficult to learn, it’11 
be more useful than PageMaker in production (rather 
than single-user) environments. 

It could be a real winner if Xerox doesn’t blow the 
marketing. Is Xerox making up for past opportunities 
lost with this one? The company also showed a full- 
page display ($1295 including card) running GEM and 
VP (Ventura Publisher). 

For user interfaces, the choice seems to be build on 
Windows, build on GEM, or build your own. Page- 
Maker requires Windows to operate, and Xerox has 
brought the elements of GEM that it wants into Ven- 
tura Publisher. Other vendors are trotting out their 
own interfaces, and in that department one of the few 
products actually ready to ship is PageBuilder ($495) 
from White Sciences (Tempe, AZ), the same people who 
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do Icon Builder, which allows users to design their own 
icons and interfaces (Micro Test, June 1986, p. 79). 
Page Builder runs on an AT, interfaces to the JLaser 
card from Tall Trees (Mountain View, CA), Canon- 
based laser printers, and the Canon scanner. Clunky 
looking output, though. 

Standards—page-description languages (PDLs)— 
everybody’s talkin’ at me, but I can’t hear a word 
they’re sayin’. . .or some such tune. Again, plenty of 
noise, no winner. Adobe’s PostScript, Xerox’s Inter- 
press, and CGI/GKS from Graphics Software Systems 
are still the principals. 

Looking for US distributors, Agfa of Belgium demo’d 
a 400-dpi laser printer and a 400-dpi scanner; printer 
uses 68020 processor, LED technology, and PostScript. 
Rumors are that both Ricoh and Canon will announce 
400-dpi laser printer engines by Comdex. Also that 
HP has a scanner in the works. Dest (Milpitas, CA) 
announces (as of October 6) PC Scan Plus, a graphics 
version of PC Scan that’ll do halftone-style scanning 
in 15 gray shades—Intel 80186 processor, 750K RAM, 
300 dpi, weighs 17 pounds, fits under display moni- 
tor, has a page feeder, $2495. 

The Office Publisher—two versions of a PC-based 
product ($1000 to $2000) for text-intensive publica- 
tions from Laser Friendly (Mountain View, CA)— 
includes a library of sample layouts and templates. 

Office automation vendor NBI (Boulder, CO) showed 
its 5000S Pro Publisher system, but they wouldn’t let 
anyone touch it. When asked why, one of the NBI 
salespeople said that the woman at the keyboard was 
the only person authorized to show it—he couldn’t even 
demo it. Hmmmm-—another for the “looks good, but 
is it real?”’ list. 

CEPS did feature more from the higher-end vendors, 
again lending definition to the difference between 
desktop publishing and corporate systems. Omnipage 
(Pittsford, NY), the developer of the package that 
AT&T is co-marketing, used CEPS to show off its 
workstation-based software that boasts support for 
CAD/CAM formats such as IGES, HPGL, and VDM. 

Context, a Beaverton, Oregon Mentor Graphics spin- 
off company, uses the Apollo Domain network for tight 
integration of technical documentation and 
CAE/CAD/CAM functions. And DEC (Maynard, MA), 
which announced cooperative marketing agreements 
with CADDEX, Interleaf, and Datalogics, won praise 
for its Printserver40, a $47K unit (again, to be shipped 
in November) that appears to be the fastest (40 pages 
per minute) PostScript-compatible laser printer any- 
where. (Is DEC’s choice of PostScript to the exclusion 
of other PDLs?) 

CEPS, like Seybold, saw the introduction of a lot of 
beta-test level products. CAP’s Karsh thinks that it 
will be a disappointing few that will actually ship “by 
the end of the year.’”’ One has to ask if the computer- 
aided publishing market must endure a Tower of 
hyped Babble that teeters under the wait of its own 
vapor—or will it speed through that all-too- Jape 
stage of market evolution as well? ct 
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Accugraph (Chicago) has signed a $4 million sales agreement with the 
systems division of MG Industries (Menomonee Falls, WI). MG makes 
and distributes cutting machinery for the cutting, sign-making, and 
heating, ventilation, and air conditioner industries. Its cutting 
systems include flame, plasma, and lasers. Under the terms of the 
agreement, MG will purchase for resale to end-users and other dealers 
and distributors Accugraph’s AT-based CAD/CAM systems software 
packages, multiSign and multiCut, that encompass the entire cutting 
process from the design stage through the generation of numeric 
control code to MG’s cutting machines. MB will install Accugraph 
systems internally for the design of its equipment. 


Apple upgrades its popular IIc and IIe series with the introduction of 
the IIgs ($1000, no monitor or disk drive) featuring enhanced graphics 
and sound capabilities and using elements of the Macintosh interface 
in ROM. The new machine will reportedly run 90 percent of the 
software and nearly all of the peripheral devices developed for earlier 
II models. The new Apple II will deliver graphics performance of 
640-by-200 pixels and a palette of 4096 colors with four colors per scan 
line. And 16 colors at half that resolution—a significant jump over 
earlier models. Upgrade kits for the IIe will cost $500. Standard 
configuration includes 256K RAM, 128K ROM, and eight expansion 
slots. The IIgs runs on a 16-bit M65816 processor that’s compatible 
with the 6502 chip in the rest of the Apple II family. 


Two solid-state storage device models have been developed for the 
Cray X-MP series of supercomputers. Cray Research (Minneapolis) 
says the large SSDs would be beneficial to users performing fluid flow 
modeling for aero- and hydrodynamic modeling, or electromagnetic 
phenomena simulation. The larger of the two models (six million 
dollars) can hold the data needed to run four concurrent NASA 
structural analysis executions on a four-processor Cray. 


Nippon Electric Company (NEC, Wood Dale, IL) is now supplying an 
EGA-compatible and compatibly-priced card that it claims has PGA- 
level resolution. The company says the new board, called the GB-1, 
will cost under $700 and causes a performance and processing speed 
improvement of 300% over EGA performance. It has 256K of on- 
screen memory and 16 available colors from a palette of 64. The GB-1 
comes bundled with Dr. Halo from Media Cybernetics for business 
graphics. Display drivers are built in for Microsoft Windows and 
AutoCAD. The new EGA card with 640-by-480 resolution offers 
zooming, scrolling, and panning abilities. The board will be promoted 
with NEC’s popular Multisync monitor. 

NEC has also raised the price on its popular multi-synch monitor by 
12% to reflect the fluctuation in the yen/dollar exchange rate. The 
strong yen has caused many Japanese companies to raise prices. 


Philips Medical Systems, a division of North American Philips, has 
inked a deal with CEMAX (Mountain View, CA) that includes equity 
investment, a marketing agreement, and a commitment to 
cooperative R&D on CEMAX’s 3D diagnostic imaging product. The 
CEMAX 1000 system takes 2D data from CAT scans and magnetic 
resonance imaging systems and converts it into 3D displays and 
anatomical models. Under the agreement, Philips will gain exclusive 
rights to distribute the product to the healthcare industry. 
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Reference Technology (Boulder, CO) has developed an IBM AT-based 
text and graphics merging system for CD-ROM storage. Clasix 
Docusystem ($11,750) will reportedly store 20,000 8.5-by-11 pages of 
merged hi-res images and text or up to 550M of information on a 
single compact disk through the use of compression algorithms that 
reduce a full page of 300-dpi resolution graphics down to one-fortieth 
of the normally required space of magnetic storage. 


For the remainder of 1986, plotter-maker Versatec (Santa Clara, CA) 
will lease plotters at a 9.5% annual interest rate. The 8.5-by-11 inch 
color electrostatic plotter will lease for under $250 a month. The E- 
size electrostatic plotter will rent for $1200 a month. 


Under a re-marketing agreement, Sperry Corp. (Blue Bell, PA) will 
integrate the Pixar Image Computer into its scientific, engineering, 
mapping, and imaging systems for the energy and transportation 
industries and government. The Pixar Image Computer is a pixel- 
based, programmable, general-purpose computer that generates and 
manipulates large digital images. It processes hi-res data at 40 MIPS, 
using four parallel processors integrated with hi-res memory. 


Award-winning computer graphics, imaging, and scene simulation 
innovators John Whitney Jr. and Gary Demos have formed a full- 
service production studio called Whitney/Demos in Los Angeles. the 
company will provide services to the television and motion picture 
industries as well as computing services for sciences and industry 
using supercomputer technology. 


More than 60% of all VLSI IC and applications-specific IC design will 
by done using regional design centers, claims a new report from 
Electronic Trend Publications (Saratoga, CA). These VLSI design 
centers represent a major structural shift in the electronics industry. 
The report predicts that the new trend will engulf 75% of the $7.2 
billion ASIC sales by 1990. 


The International Federation for Computer Graphics (IFCG) met for 
the first time in Lisbon, Portugal, in late August. Organizations 
represented were the Australasian Computer Graphics Assoc. 
(ACGA/AUSGRAPH), Assoc. for Computing Machinery’s Special 
Interest Group on Computer Graphics (SIGGRAPH), Computer 
Graphics Society (CGS), Canadian Man-Computer Communication 
Society (CMCCS), European Computer Graphics Assoc. 
(Eurographics), Japan Special Interest Group on Computer Graphics 
and CAD, and Nippon Computer Graphics (Nicograph). The new 
group will promote the industry internationally, and promote and 
coordinate international computer graphics events. The next meeting 
will be at SIGGRAPH in 1987. Direct inquiries to Mark Sneddon, 
IFCG Secretariat, POB 226, Ashgrove 4060, Australia. 


September’s lead news story on 32-bit graphics workstations 
incorrectly posted a negative growth figure for 1985 for McDonnell 
Douglas. The correct figure should have been a positive 64.7% . The 
proper growth figure was quoted in the article, but misrepresented in 
the 1986 CAD/CAE/CAM revenue forecast table. 
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To create the new standard for 
PC graphics you need a pair of these* 


Number Nine Computer Corporation 
introduces the PEPPER Graphics System. ' 


Sounds like a brassy statement, but it’s true. We’ ve just created a whole 
new standard for PC graphics. So say goodbye to EGA, PGC and all the 
rest. The third generation has arrived. 

The PEPPER Graphics System is a bold new concept in PC 
graphics. It harnesses the power of the industry’s newest and most 
advanced graphics co-processors and our own revolutionary NNIOS ™ 
Intelligent Operating System. PEPPER is undeniably the fastest and 
most versatile single-board graphics system ever created for the IBM® 
family of personal computers. 

PEPPER is universal. Without modification, PEPPER will run all 
graphics and text software ever written for the IBM CGA, MDA and 
PGC displays. ..from CAE, image capture, publishing and presentation 
to word processing, spreadsheet, databases and even windows. 

You’ll see the difference immediately! With quadruple the standard 
PC pixel density, PEPPER fonts are the sharpest and fastest ever on a 


PC. PEPPER displays bit-mapped fonts at character generator speeds, 
combining text and graphics like never before. 

It’s plain to see we’ ve really done our homework. Leading 
software developers have already designed their products to take full 
advantage of PEPPER’s advanced resolution, color, speed 
and intelligence. 

To find out more, call 1-617-492-0999. Talk to the company that 
has the brass to deliver a whole new standard for PC graphics. The 
PEPPER Graphics System. Nothing else comes close. 


Number Nine Computer Corporation 
725 Concord Avenue, Cambridge, MA 02138 


6 - 
iy Number Nine 
J 


iy Computer Corporation 


* “Executive Pacifiers” come in handy when tensions run high. They helped us stay cool while 
creating the perfect multi-tasking environment for the IBM PC family. 


Pioneers in PC Graphics™ 


PEPPER Graphics System, NNIOS and Pioneers in PC Graphics are trademarks of Number Nine Computer Corporation. IBM is a registered trademark of International Business Machines, Inc. 
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: Superworkstation manufacturer Silicon Graphics (Mountain View, 
Silicon Graphics CA) has formed an OEM subsystems division. The new group will 
Embraces OEMs offer board-level products and support for the minicomputer market 
for both military applications and custom work and chip-level support 
to specialized industries needing to build sophisticated graphics 
capabilities into their products. 

Silicon Graphics will make its proprietary Geometry Engine—a 
VLSI graphics processor—and other chip-level products available. 
Funding for the new business division comes from an R&D agreement 
with Morgan Stanley Ventures. Under its terms, Morgan Stanley will 
fund a two-year period and then enter into a commerical joint venture 
with Silicon Graphics. At that time, Silicon Graphics will have the 
option to acquire the investor’s interest in either a lump-sum payment 
or a royalty stream arrangement. Silicon Graphics workstations and 
terminals are used for conceptual design, analysis, and simulation 
applications, combining high compute performance with 3D graphics. 


Xerox Artificial Intelligence Systems (Sunnyvale, CA) will employ 
Xerox Al To Lucid (Menlo Park, CA) for testing and consulting services for the 
Test Lisp Xerox Common Lisp implementation. Lisp is a high-level 

programming language designed for the manipulation of Symbolic 
data that has become a standard dialect. The Xerox AI group has also 
announced that Artificial Intelligence Ltd. (Hertfordshire, England) 
will support the Xerox Common Lisp proposed Commonloops, a set of 
extensions to Common Lisp providing a standard method of 
implementing object-oriented programming. Meanwhile, Xerox’s Palo 
Alto research center is developing a new single-chip VLSI processor 
for the high-performance demands of Lisp in AI applications. 


Hewlett-Packard (Palo Alto, CA) has adopted Imagen’s document 
ala Adopts DDL Page description language, DDL, which incorporates common graphics 
Describer features of other page description languages plus added capabilities 
for PC-designed documents merging text and complex graphics. DDL 
claims support by several leading software vendors: Aldus, Graham, 
Lexisoft, Microsoft, Studio Software, and Software Publishing. 


Spee The buzz at Siggraph in Dallas in late August was Vertigo’s V-2000_ 
/ Siggraph’s Animator’s workstation, a multi-tasking, multi-processing, stand- 
. Hottest Product alone workstation for 3D graphics animation. The workstation is 


| based on a Silicon Graphic’s Iris terminal running on a Sun 

Microsystems 3/160s-4 host. The V-2000 systems software offers 2D 

| and 3D artistic capabilities and, with the Iris terminal, provides 

interactive wire-frame object modeling and choreography. Software 
modules include Sketch, Extruder, Mesh Editor, Choreographer, 
Renderer, and Compositor. 


Viewlogic Systems (Merimack, NH) will offer four-versions of its 
CAE-ware for integrated, desktop CAE workstation software Workview for the 
VAXmate new DEC personal computer, VAXmate. Prices for the package range 
from $4500 to $13,000. It uses the VAXmates’s built-in Ethernet 
communications capabilities to the DEC VAX so that the VAX acts as 
a compute and file server. Workview V2 networks with PCs and the 
VAXmate through its open architecture. The software includes 
standard features for schematic entry: waveform processing; symbol 
libraries for standard, semicustom and analog parts; document 
processing to merge text and graphics; and an EDIF interface. 
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Integrated CAD database module 


Whatever your design applica- 
tion, VersaCAD ADVANCED 
provides the performance 
edge you need to stay ahead. 
And Infoworld calls it “the 
best package of its kind on the 
market in terms of features and 
performance.’ 


Now this proven software includes another sig- 
nificant innovation: easy customization. The 
entire program is open for you to quickly modify 
.from single-keystroke “record 
and playback” drawing automation.. 


and personalize.. 


T&W Systems, 7372 Prince Drive, Huntington Beach, CA 92647 e 


use it straight out 
of the box 


Programmable 3D modules 


to-learn CAD programming 
language which lets you create 
design capabilities no one ever 
dreamed of. 

Add-on modules such as 3D 
modeling, bill of materials, 


CAM and a relational database 


all contribute to the total productivity solution. 


.to an easy- 


The Professional Alternative 
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And if you don't need to customize, VersaCAD 
ADVANCED is recognized as the most powerful 
microcomputer CAD system—right out of the 
box. No wonder so many design professionals are 
making the switch. 


For more information, call toll-free 1-800-228-2028, Ext. 85. 


VERSACAD 


at es AUN CUE 


(714) 847-9960 


IMAGINE- 
MODELTOIMAGE _~—C 
IN MINUTES. 


ONLY THE JSPACE DIGITIZER CAPTURES 

ALL SIX DEGREES OF FREEGOR 

-X, 9, Z, PLUS AZIMUTH, 

ELEVATION AND ROLL-IN GNE CAD OPERATION. 


3-6" 


If you do computer-aided design, the 3SPACE® 
Digitizer is going to revolutionize the way you work. If 
you manufacture CAD work stations, you can offer this 
system and add enormous value * the product you 
sell. Because now any non-metallic object—mock-up, 
prototype, or component atesin be quickly 

] 


converted to X-Y-Z coordinates in your graphics data 
base. Simply trace the object's outline with the 
hand-held digitizing stylus. Then, without the 
limitations of other systems, you can animate the 
image in real time. Manipulate it. And change the 
viewpoint. Instantly. 

The 3SPACE? Digitizer is compatible with major 

CAD/CAM systems including McDonnell Douglas 
Unigraphics"" Computervision Corporation's CDS 
4000 System, and many PC-based work stations. 
For more information, contact Marketing Manager, 
Polhemus Navigation Sciences, P.O. Box 560, 


Colchester, VT 05446. Telephone (802) 655-3159. 
Telex 5102990046. | 
MCDONNELL 


© 1986 McDonnell Douglas Corporation DD a> @J Gi. Se 
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Automated Mapping 
Here Be No Dragons 


INDUSTRY 


Looking forward to a $250 million market 


By John Ganiz 


ncient mapmakers were artists as well as 
A scientists, embellishing their charts with fan- 

tastical sayings and drawings whenever the 
data ran out. “Here Be Dragons,” for instance, was 
a favorite for lands beyond the explorers’ ken. 

Today’s cartographer has the opposite problem: 
There’s so much data, so many earlier versions of 
maps, and so many levels of detail that a dragon can’t 
fit in edgewise. 

You’d think that computer graphics could help, and 
indeed it can. The worldwide market for computer- 
aided mapping—both map generation and symbol 
manipulation on the map—will crack a quarter bil- 
lion dollars this year, according to figures from Data- 
quest. And the trend should continue—growth looks 
good for the rest of the 
decade, too, with an 
average compound rate 
of 27 percent predicted 
by Dataquest. 

Yet we've barely 
scratched the surface. 
According to fiqures 
compiled by Utility 
Graphics Consultants, 
less than one percent of the land base of either munic- 
ipalities or utilities has been converted from hard-copy 
maps to digital form. Fewer than one out of ten utili- 
ties with over 100,000 customers are committed to 
adopting automated mapping, and only half of those 
actually have system installations or firmly defined 
projects underway. 

Consider the problem. The kind of mapping we’re 
talking about is that required by utilities to keep track 
of their pipes, wires, and manhole covers; telephone 
companies to know where their cables and poles are; 
and municipalities to keep their tax assessments, po- 
litical boundaries, and zoning maps current with 


We’ve barely 
scraiched the 
surface; the 
rub is getting 
digital data. 


Contributing editor Jonn Gantz is executive vice president of 
Technology Financial Services (Chelmsford, MA) and editor of 
Tech Street Journal. 
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changes in today’s transient society. 

The beauty of computer-aided mapping is the ease 
with which a digital map can be revised, stored, and 
accessed. The same land base map can be overlaid with 
various symbols to chart what-if scenarios and search 
for patterns. Similarly, the same basic map data can 
be applied to vastly different tasks depending on which 
set of attribute data is overlaid on the unvarying geo- 
graphic base. 

The rub is getting the maps into the computer in 
the first place. Conversion from paper to digital data 
takes years. According to Ginger Juhl, a spokeswoman 
for Synercom (Sugar Land, TX) the third largest 
computer-aided mapping company, two-thirds of the 
cost of a project generally lies in conversion. Digitiza- 
tion is a laborious process that until recently entailed 


Computer-Aided Mapping 
Worldwide Market Shares, 
US Suppliers 
Source: Dataquest 


1985 


“Intergraph includes significantly more hardware 
shioments than most other vendors. 
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physically tracing a map on a digitizer and then 
calibrating it on a screen. The real pay-off for auto- 
mated mapping comes once the maps are computer- 
ized; editing and revision costs drop dramatically and 
previously inconceivable projects can be undertaken. 

A secondary problem area—one that’s well on the 
way to being solved—is database management. Be- 
cause the real value of a system is its ability to store, 
access, and manipulate the maps electronically, 
powerful database management software is a must. 
Such software does exist, but the size of the database 
itself can mean large system costs. 

Indeed, computer-aided 
mapping systems have tra- 
ditionally been big-ticket 
items—system software can 
cost up to $100,000 and re- 
quire an IBM 4300, DEC 
VAX, or larger computer. 
The general rule of thumb, 
according to Rick Smyth, 
vice president of sales for 
Graphics Research Corp. 
(GRC, Norcross, GA), is that 
a mapping system costs 
around $100,000 per seat. 

Today, three major factors 
are pushing the business to 
new development and keep- 
ing market demand robust: 
the up-performance/down- 
price phenomenon; advances 
in artificial intelligence, 
scanner technology, and data 
manipulation software; and 
the increasing value of map- 
ping applications. 

First, as in other areas, the 
cost of graphics worksta- 
tions, peripherals, and stor- 
age devices is falling. At 
least one company offers a 
PC-based system, and both 
Intergraph (Huntsville, AL) 
and Synercom, the number- 
one and number-three mar- 
ket players respectively, are 
cramming more of their soft- 
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ware onto 32-bit worksta- 1985 1986 
tions like the DEC 
MicroVax. 


Dropping costs will spur a move to distributed sys- 
tems and bring entry-level costs down to where 
smaller cities and utilities can contemplate computeri- 
zation. Synercom, for instance, is developing a stand- 
alone DEC GPX MicroVax system for under $100,000, 
opening the market up for sales to cities with popula- 
tions under 75,000. 

Second, artificial intelligence, scanning technology, 
and new data manipulation software promise to drop 
the cost of conversion further. GRC, founded by former 
Southern Bell and Intergraph executives and funded 
in part by a consortium of utilities, is already ship- 
ping Intergraph-compatible software for the PC. 
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Computer-Aided Mapping 
Worldwide Market Revenues, 
US Suppliers 
Source: Dataquest 
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One of the concepts pioneered by the company is us- 
ing raster-scanned maps in the system with no need 
for vector conversion. In fact, both raster and vector 
images can be seen on the screen at once. If customers 
want to vectorize their maps, says Smyth, they can 
do so four times as fast by digitizing on the screen 
rather than on a digitizing tablet. But many customers 
won’t bother. They’1] convert only those maps that will 
see heavy revision. 

Third, business and demographic conditions are in- 
creasing the value of new applications. Take the case 
of a large auto company that’s one of Environmental 
Systems Research Insti- 
tute’s (ESRI, Redlands, CA) 
customers. Using computer- 
aided mapping, the com- 
pany is able to take geo- 
graphic data such as plant 
and dealership locations, 
track sales by vehicle model 
against the map, and plan 
more effective distribution 
strategies. Another customer 
is a large metropolitan 
newspaper that has auto- 
mated production of multi- 
ple editions based on 
geographical zones. The 
paper uses address-based 
mapping to figure out how to 
slice up its coverage along 
zones defined by buying 
patterns—a strong induce- 
ment to media buyers. 

With dropping costs and 
growing applications, sys- 
tems will be easier to justi- 
fy. One Synercom customer, 
for instance, was a city that 
bought a mapping system to 
automate its assessment 
program. By automating, 
the city increased its 
revenues by $1.5 million 
simply from the result of 
more ccurate assessments. 

Meanwhile, how’s busi- 
ness? Pretty good. Data- 
quest’s Eileen Barth-Lynch, 
CAD and mapping analyst, 
sees the mapping area hold- 
ing up better than most CAD segments. And for the 
most part, the companies interviewed for this article 
reported their biggest problem wasn’t drumming up 
business but servicing the business they’ve already got. 

ESRI, which gets revenues from consulting and ser- 
vice as well as software sales, sees system instal- 
lation and support as the biggest limit to market 
growth. GRC, only two years old, already has a hand- 
ful of customers and expects close to $10 million 
revenues this year. 

For computer-aided mapping is a market with plenty 
of distance left to go before the ““Here Be Dragons’”’ 
warning signs appear. ‘ 
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[tthe only thing youre looking for 


Inacomputer mapping system 
isacomputermapping system, 


youmay be looking 


A, over the country there are un- 
derused CAD/CAM and computer 
mapping resources. he hardware. 
The software. And few or no results. 

That's because the purchaser 
didn't look beyond the maps to the soft- 
ware that makes the maps and the com- 
pany that makes the software. And how 
all of that fits with the existing database. 


Excellent 

thematic maps, 

displayed here, are > from GeoBased Systems DEC* 
Micro-VAX II system. GeoBased systems also runon 
the DEC* VAX, DEC*PDP/11, and IBM*PC-AT. 


All of that is important. So impor- 
tant we've built a company around it. We 
know that maps have to come from a 
database that is either on your comput- 
ers or will have to be put on them. So 
we make it very easy for you to capture 
data—at start-up and for database 
maintenance — and to use the database 
you already have. 

To help you capture that data initial- 
ly and maintain the database, we built 
a program that lets you enter geo- 
graphic data two to three times faster 
than other programs. Or—we have the 
facilities for capturing your data for you. 

If your tabular data is already on 
your mainframe in an established data- 
base, we'll provide an interface that 
allows your database to work with the 
GeoBased Systems system. 

And the system is designed so that 
you can use our existing computer re- 


for trouble. 


sources. We don't think it's smart to move 
your data from a powerful mainframe 
to a less-powerful mini just so you can 
use it for one application. The sensible 
thing is to use your data where you have 
it, as you have it. So that's what 
GeoBased Systems lets you do. 

All of the features work better be- 
cause of GeoBased Systems’ training 
program. We'll make your people feel 
comfortable with the system. 

We could go on—and when we talk 
to you, we will. But the point is that it's 
not the system that's important to you. 
It's the results. 

GeoBased Systems. We'll make 
sure that you get from decision to results 
quicker. Because we are the system that 
starts you easier. And takes you further. 

GeoBased Systems, Incorporated 
PO, Box 13545, Research Triangle Park, 
N.C.27709-3545. Phone (919)361-571'77 


©) GeoBased Systems, Inc. 


*IBMisa registered trademark of International Business Machines. STRINGS isa trademark of GeoBased Systems 
Inc. PDP is a trademark of Digital Equipment Corporation. VAX is a trademark of Digital Equipment Corporation. 
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It's just your 
standard high-speed, 
high resolution 
256-color _- 
professional graphics 

display controller. 


y 


Introducing the new Image for professional PC graphics. Microsystems. The people who set 
Manager 1024. A truly professional It’s speedy — 25,000 vectors per the standard for professional PC 
PC color graphics display controller second. It’s sharp— 1024 x 800 pixel displays. 
from Vermont Microsystems. While resolution. And, it’s colorful —256 ie 44 | | 
fully compatible with the IBM simultaneous displayable colors from Vermont 
Professional Graphics Adapter, it a palette of up to 16.7 million. Microsystems, ime. 
sets an even higher standard It’s anew standard from Vermont Setting the standard to help the professional. 


11 Tigan Street, Winooski, Vermont 05404 (802) 655-3800 
Western Sales Office: (408) 748-9888/European Sales: (+44) 865 240905/Dealer and Distributor inquiries welcome. 


IBM is a trademark of International Business Machines Corp. © 1986 Vermont Microsystems, Inc. 
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ne-year-old Geo- 

vision (Norcross, 

GA) is placing its 
faith and its future in CD- 
ROM technology by intro- 
ducing GEQOdesk, a Win- 
dows-compatible system 
developed to bring large 
digital map databases to 
the IBM PC AT. The com- 
pany joined Microsoft at a 
conference sponsored by 
the SIGCAT group of the 
US Geological Survey in 
Virginia last month to an- 
nounce the availability of 
the product. 

GEQOdesk, says Geovi- 
sion President Kenneth 
Shain, will meet the map- 
ping needs of users in such 
areas as boundary manage- 
ment, resource manage- 
ment, industrial planning, 
and transportation. Specific applica- 
tions might include land planning, real 
estate development, civil engineering, 
oil and gas exploration, environmental 
studies, or utility management—virtu- 
ally any activity requiring access to 
large, detailed maps. Plans call for 
making the system available to those 
in computer-aided publishing, CAD/ 
CAM, and facilities management. 

Initially, says Shain, the company 
will be looking to attract large cor- 
porate users and third-party software 
developers interested in using the 
GEOdesk platform to build application- 
specific databases to complement the 
digital maps. 

A turnkey GEQOdesk system, which 
includes anIBM AT,aCD-ROM drive, 
mouse and other hardware, will be 
priced in the $15,000 to $25,000 range. 
The company-developed GEQOdiscs and 
On-the-World software serve as back- 
bone of the system. Users with ATs can 
purchase these elements unbundled. 

The GEOdiscs are a full-line of com- 
pact disks that contain various levels 
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PRODUCTS 


septate 


GEOdesk output, created by the US Geological Survey 
shows Windows compatibility. 


of national, regional, state, and 
metropolitan maps. A single disk has 
a 550M capacity, roughly equivalent to 
1500 floppy disks. Because the disks are 
device- and software-independent, their 
use isn’t restricted to the GEQOdesk sys- 
tem, says Shain. They are optimized, 
however, for use with the company’s 
On-the-World software. 


CD-ROM Offers 
Mapping Database 


The software is a propri- 
etary, CD-ROM-based 
package that provides ac- 
cess to the GEOdisc digital 
map database. The soft- 
ware is Windows-compat- 
ible, through which it 
provides a standard, menu- 
driven user interface. It 
enables users to highlight 
geographic elements such 
as rivers or highways, or 
add photographic overlays 
to database information. 
Other tools include an area 
calculator, math calculator 
and mini word processor. 

The Desktop Surveyor is 
a separate software module 
available for $89. Suitable 
for use with other software 
packages such as Halo or 
AutoCAD, this package en- 
ables users to assign at- 
tributes—such as distance informa- 
tion—to raster maps. The purpose is 
to make such maps more useful and 
eliminate the need to put a map 
through a vectorization process. The 
software can collect up to 60 points 
per map and store them in a separate 
database. 
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Compag Moves fo 386 


Compaq Computer (Houston) has ex- 
panded its line of desktop personal com- 
puters and moved more strongly into 
the graphics marketplace with the 
introduction of the Deskpro 386, a com- 
puter based on the new 80386 micro- 
processor from Intel. 

The chip, says the company, gives the 
new personal computer two to three 
times the performance of its predeces- 
sor, offering the performance of a 4 
MIPS machine. Applications now run- 
ning on the low-end 68020-based Sun 
and Apollo workstations will be able to 


run faster on this machine once Xenix 
386 code, Compaq’s version of Unix, 
has been recompiled to work on the 
computer, claims Gary Stimac, vice 
president of engineering. That will hap- 
pen in the first half of 1987. 

The new computer comes standard 
with 1M of 32-bit main memory, ex- 
pandable to 10M, and six expansion 
slots. The model with a 40M fixed disk 
is priced at $6499, and the 130M fixed- 
disk version is priced at $8799. Options 
include a 5154 13-inch color monitor 
and an EGA-compatible graphics board 
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with 256K memory. The multi-user, 
multi-tasking machine also features an 
80287 coprocessor. 
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Turbo Power 


Apollo (Chelmsford, MA) introduced 
two new high-performance graphics 
workstations—the DN570 and the 
DN580 Turbos. 

Based on Apollo’s DN570 and DN580 
color graphics workstations, the new 
Turbo workstations include an op- 
timized 32-bit VLSI design and up to 
16M of high-speed Error Checking and 
Correction memory; support for up to 
2 gigabytes of virtual address space per 
user process; a 32-bit system bus with 
a 14M-per-second burst-mode band- 
width; and a floating-point accelerator 
option that achieves more than 2200 
single-precision Whetstones and over 
1800 double-precision Whetstones. 

A Turbo Performance Package is also 
available. Consisting of the same 
processing, memory, and other system 
enhancements, it increases’ the 
DN580’s ability to transform and clip 
2D vectors by 50 percent to 150,000 per 
second, and 3D vectors by 30 percent 
to 130,000 per second, running graph- 
ics applications up to 2.2 times faster 
than the DN570 or DN580. 

The DN570 Turbo and the DN580 
Turbo are available with 8M, 12M, and 
16M of main memory. Prices range 
from $43,900 to $66,900. The Turbo 
Performance Package for existing 
DN570 and DN580 users is also avail- 
able with 8M, 12M, and 16M of main 
memory at prices starting at $12,500. 
The FPX option sells for $5900. 
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New Tektronix Terminals 


The 4200 series, a new line of color 
graphics terminals enhancing the fea- 
ture set of the Tek 4107 Computer Dis- 
play Terminal but priced at less than 
half that of the 4107, was introduced 
by Tektronix (Wilsonville, OR). 
Three new terminals make up the 
4200 series. Providing an entry point 
to Tek graphics at only $2495, the 4205 
terminal offers users Tek local graph- 
ics features such as segments and zoom 
and pan. At $3995, the 4207 offers the 
features of the 4107 to price-sensitive 
markets such as CAD drawing, view- 
ing, and shop floor applications. The 
4208 offers users expanded memory 
and video output support for $4995. 
In addition to offering previously 
available graphics capabilities such as 
local graphics segments, true local 
zoom and pan, multiple views, surfaces, 


-graphtext, and graphics input, the 4200 


series features some new capabilities 
that enhance user activity. For exam- 
ple, an optional three-button mouse 
that plugs into the keyboard is avail- 
able with the entire 4200 series, with 


GDS and GDP From AED 


Advanced Electronics Design (Sunny- 
vale, CA) recently announced its Color- 
ware Cards Graphics Display Systems 
and Graphics Display Processors for Q- 
bus and VMEbus environments. 

The 1280Q-GDS, designed for the Q- 
bus, allows multiple concurrent win- 
dows that function as independently- 
defined environments. Log-in support 
uses standard facilities within Micro- 
VMS, eliminating any required soft- 
ware modification. Available in four 
and eight planes, the 1280Q-GDS sells 
for $5495 and $6495 respectively. 

The two-board model 1280V-GDS for 


tablet support also available on the 
4207 and 4208. 

Downloadable custom characters al- 
low users to define custom character 
fonts such as chemical and mathemat- 
ical symbols or timing diagram charac- 
ters, save them on the host computer, 
and download them to the terminal 
when needed. With the new copy-spool- 
ing feature, graphics data is sent to the 
terminal’s system memory and then to 
the copier, allowing users to continue 
to interact with terminal graphics 
while hard copies are being made. 

With a new fine-pitch, shadow- 
masked CRT that provides sharp 
alphanumeric characters and 16 vivid 
colors from a palette of 64, the 4200 
series offers 480-by-360 pixel resolution 
to 4205 users, and 640-by-480 resolu- 
tion to 4207 and 4208 users. Further- 
more, the series offers a CX option to 
provide IBM 3270 environments with 
IBM 3179 alphanumeric emulation, 
and is VT-100-compatible, with VT-220 
compatibility available by May 1987. 
CIRCLE 163 ON INFORMATION CARD 


the VMEbus offers the same function- 
ality as the Q-bus version for the Unix 
environment. Also available in both 
four and eight planes, the 1280V-GDS 
sells for $6795 and $7995 respectively. 
Available first quarter 1987, both 
systems support multiple dynamic win- 
dows operating as individual devices, 
feature 1280-by-1024 resolution at 
60-Hz noninterlaced, and offer 16 or 
256 simultaneous colors. In addition, 
the systems feature a 68020 micropro- 
cessor complete with MMU support and 
optional floating-point processor, a 
dedicated drawing processor, and a vec- 
Products, cont. p. 93 
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GEOGRAPHIC-BASED  ~ 


f your Organization demands the 

very best in mapping/ geographic 

information systems technology, 
consider partnering with GeoVision. 


GeoVision Corporation (formerly 
SHL/Systemhouse Graphics) has 
been providing world-class systems 
to the international mapping/ 
geoprocessing community since 
1974. Our clients include Utilities, 
City and County governments, 
Consulting Engineers, Natural 
Resource Agencies, Mapping Agen- 
cies, and Survey and Mapping firms. 
Our customer base is world-wide, 
and is rapidly approaching $20-million 
in installed value. 


GeoVision Corporation 


1600 Carling Avenue 
Suite 350 

Ottawa, Canada K1Z 8R7 
(613) 722-9518 


INFORMATION SYSTEMS. 


GeoVision systems are designed 
and built expressly to meet today’s 
opportunities and challenges in 


geographic-based information hand- 


ling. Enhancements to match your 
Organization's special needs are 
available through our software 
development staff, whose collective 
experience in geoprocessing appli- 
cations is approaching 150 man- 
years. Using equipment from lead- 
ing manufacturers (including Digital 
VAX, IBM and Hewlett-Packard), our 
experts will configure and install a 
complete working system — ready 
to produce results for your organiza- 
tion. On-site training and a compre- 
hensive ongoing support program 
are, of course, standard. 


GeoVision Systems Inc. 


14001 East Iliff Avenue 
Suite 413 

Aurora, Colorado 80014 
(303) 695-4200 


ee 


Whether you're looking for your first 
system, or Need to improve your 
current installation’s capability, call 
GeoVision. You'll be pleased with 
what we offer. And the results we 
deliver. 


GECVISION 


GeoVision Australia Pty. Ltd. 


Suite 906, Norplaza Building 
169-185 Miller Street, North Sydney 
Australia 2067 

(O02) 439-5471 


Data incompatibilities must be overcome 


before mapping realizes its 


By Marshall Faintich 


apidly growing vol- 
umes of digital 
geographic infor- 
mation offer enor- 
mous potential for 
site planning, land 
management, urban planning, mar- 
ket research, and even emergency 
relief. The challenge of tapping this 
potential lies in integrating data 
and creating a database structure 
that is accessible to the latest com- 
puter graphics technology. Clear 
progress is being made, yet many 
incompatibilities remain. 

The wide variety of geographic 
data is a big part of the problem. 
Topographic data supporting con- 
struction projects, transportation 
network data supporting urban 
planning, political boundary and 
population density information of 


Contributing editor Marshall Faintich 
covers mapping for CGW. 
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value to market researchers, and 
weather data are all being collected 
and digitized. But rarely does a sin- 
gle data type provide enough infor- 
mation to solve the problem at hand. 

Advancing database manage- 
ment and computer graphics tech- 
nology in the form of geographic 
information systems (GISes) can 
address the needs of planners and 
analysts who depend on geographic 
data. But the best interactive com- 
puter graphics tools are of no help 
without a consistent, accessible 
database, and this is where the tech- 
nical community, with help from 
the federal government (the largest 
repository of geographic data), is be- 
ginning to focus its efforts. 

The sources of GIS data are di- 
verse, but they generally fall into 
four classes. Imagery data sources 
include surface photography, aerial 
photography, and remote sensing 
such as SPOT, LANDSAT, and 
weather satellite photography. Line 
plots include maps, charts, blue- 


oromise 


prints, and other compiled data. 
Point observations provide informa- 
tion such as rainfall gauge read- 
ings, spot elevation measurements, 
and census data. Descriptive data 
includes reports and other narra- 
tive information. 

No single processing system will 
accept data from all of these sources, 
nor should it. Most producers of 
data don’t have access to all four 
types of source information, and, 
more important, it would be ineffi- 
cient to build a single processing 
system that could handle all types 
of input. Nonetheless, the fusion of 
multi-source information looms as 
the most nagging problem associ- 
ated with GIS data use. 

Producers of large GIS databases 
usually target a single application. 
With specific requirements in 
mind, data producers tend to build 
their collection systems to yield 
compatible data types that can be 
integrated at the GIS workstation. 
Even this is difficult, since the 
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different data sources may require 
radically different types of informa- 
tion extraction systems. 

Secondary users of such compiled 
data face an even stickier problem, 
because most secondary users want 
to solve a new problem using data 
assembled and structured for a pre- 
vious job. Even though a few 
systems attempt to provide the nec- 
essary general-purpose capabili- 
ties, these are often limited in the 
types of data they can accept. Sec- 
ondary users, therefore, must deal 
with data from databases that have 
incompatible structures. 

If a GIS uses only one data type 
or the user produces his own data, 
then GIS usage is fairly straight- 
forward. However, if data must be 
fused from multiple sources into 
one or more GIS databases, or if 
multiple GIS databases must be 
fused, then considerable devel- 
opment is required. 

Except for statistics such as 
census data, computerized GIS 
databases are infants in the infor- 
mation age. Most GIS databases 
are no more than 12 years old, and 
the technology for handling the 
data is even newer. For- 
tunately, the extreme need 
for GIS capabilities has ex- 
cited a variety of technical 
developments in all phases 
of the GIS process, and a 
new spirit of cooperation 
holds promise for solving 
integration problems. 

The costliest part of de- 
veloping a GIS is extract- 
ing data from various data 
sources. Much data is col- 
lected by federal, state, and 
local governments and is 
available at reasonable 
costs. Until recently, how- 
ever, these data types were 
incompatible. Now some- 
thing is being done, at least 
nationally, to help. 

In May 1983, represen- 
tatives from 23 federal 
agencies met at the US 
Geological Survey’s 
National Center and estab- 
lished the Federal In- 
teragency Coordinating 
Committee on Digital Car- 
tography (FICCDC). As a 
result, several joint digital 
GIS data programs have al- 
ready been started. Since 
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1982, the American Congress on 
Surveying and Mapping has spon- 
sored the National Committee for 
Digital Cartographic Data Stan- 
dards. This group has effectively 
consolidated input from industry, 
academia, and government and 
published a draft set of standards. 

During the past 18 months, three 
major meetings were held in the 
US that directly relate to this tech- 
nology. In March 1985, Auto-Carto 
7 focused on the theme “Digital 
Representation of Spatial Knowl- 
edge.”’ Auto-Carto 8 is scheduled 
for March 1987 in Baltimore. 

In December 1985, a workshop, 
Geographic Information Systems 
in the Government, attracted 
attendees from industry and acade- 
mia. The next workshop is sched- 
uled for late 1987 or early 1988. In 
July 1986, under the sponsorship of 
the International Geographical 
Union and the International Car- 
tographic Association, the Second 
International Symposium on Spa- 


tial Data Handling convened. 
About 250 specialists from around 
the world discussed geophysical 
data processing. 

The large and enthusiastic turn- 
outs at these conferences clearly 
show the importance of the technol- 
ogy. The need for more training 
and information exchange is also 
clear. Universities are having a 
hard time training enough stu- 
dents to meet the needs of the tech- 
nology. Some faculty members are 
leaving for higher-paying jobs in in- 
dustry, making training even more 
difficult. Large-scale federal pro- 
grams are further draining techni- 
cal resources. Fortunately, federal 
funds are now supporting univer- 
sity programs in GIS. 

Geographic information repre- 
sents the largest computer graph- 
ics data set in the world. This data 
must be collected, manipulated, 
and displayed in a timely manner 
to provide for intelligent decision 
making. The power of computer 
graphics will play a key role, but 
training of users and development 
of compatible GIS databases are es- 
sential as well. CGW 


Combining geographic data from various sources is essential to the continued 
development of GIS applications. This composite image of the Port Angeles, 
Washington area merges synthetic aperture radar interferometer terrain height 
data with information scanned from a nautical chart (courtesy Jet Propulsion 
Laboratory). 
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Mapmaker Automates 


Using GIS Technology 


A two-tiered relational database 
tempts Thomas Bros. fo go electronic 


By Phee Sherline 


f a driver in Los 
Angeles’ knows 
where he’s going, 
chances are he’s 
got a Thomas 
Bros. Guide from 
Thomas Bros. Maps in the car. This 
substantial, spiral-bound street di- 
rectory charts all freeways, streets, 
and major points of interest in the 
county. It’s so current that even 
new streets that have been ap- 
proved but not yet built are in 
annual editions. Thomas Bros. pro- 
duces similar guides for 24 other 
counties in Washington, Oregon, 
California, and Arizona. 


New Product Potential 

Over the next several months, 
this reputable 70-year-old firm is 
going to shift from its traditional 
methods of making maps and adopt 
GIS technology to automate its en- 
tire operation. The firm believes 
this move will enable it to better 
handle ever-growing quantities of 
information and produce the final 
product in a more timely fashion, 
as well as develop new products. 

Thomas Bros. Maps was estab- 
lished in 1915 in Oakland, Califor- 
nia. In 1942, recognizing the rapid 
growth of southern California, the 
firm shifted its base of operations 
to Los Angeles, where it began pub- 
lishing Los Angeles and Orange 


Phee Sherline is a freelance writer based 
in Los Angeles. 
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County street atlases. In 1980, 
operations moved to new quarters 
in nearby Irvine. In addition to the 
street atlases, Thomas Bros. pro- 
vides mapping services to a select 
group of customers such as South- 
ern California Gas Company. 

George Thomas, a gifted cartog- 
rapher who enjoyed 
creating maps of all 
kinds, soon realized 
that commercial street 
maps had the greatest 
profit potential. He 
shifted his focus in this 
direction and _  pio- 
neered the idea of sep- 
arating a county’s 
geographic area into 
map pages bound se- 
quentially in book 
form with an index of 
street names refer- 
enced by page and grid. 
This format set the 
style for today’s popu- 
lar street atlases. 

The founder set stan- 
dards for accuracy that 
continue to this day. 
The street atlases are 
updated and reissued 
every year. The labor- 
intensive updating pro- 
cess requires that in- 
formation on _ road 
changes and points of 
interest be collected 
continuously from city 
and county planning 
agencies, fire depart- 
ments, and similar 
organizations. When 


annual production time comes, the 
new information is applied manu- 
ally to mylar and ink basemaps. 

From the beginning, Thomas 
Bros. kept its eye on technologies 
that would produce high-quality 
street maps while balancing the 
trade-offs between accuracy and 


Computer-based map sample of a 
southern California metro area is color- 
coded to differentiate types of 
roadways. 
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production costs. Scribing, a fairly 
recent method widely used in map 
production, was passed by. The 
technique uses precision tools to 
etch images into a scribe coat or 
film on a mylar base, in effect creat- 
ing a photographic negative that 
goes straight into print production. 

Thomas Bros. bypassed scribing 
and stayed with mylar and ink for 
two reasons. With annual revisions 
entailing thousands of updates 
(this year’s Orange County edition 
includes 41,000 individual updates 
from the past three years), scribing 
was simply too slow. 


Cautious Approach 

Even more compelling, Thomas 
Bros. saw computerized mapping 
on the horizon and wanted to wait 
and see what it would bring. As 
early as 15 years ago, the company 
took note of emerging CAD tech- 
nology. ““As CAD/ CAM matured, 
the company came close to buying 
at more than one point,” says Ed 
Katibah, project manager of Tho- 
mas Bros. computer cartographic 
systems division. But the company 
chose to hold back while the limi- 
tations of early CAD systems were 
being worked out. 

Thomas Bros. wanted more than 
just an automated drafting process. 
As Katibah explains, mapmaking 
combines two separate functions. 
The first is generating the map 
graphics—boundaries, _ streets, 
rivers, and so on. The second is 
generating the descriptive—or so- 
called attribute—information and 
applying it to the graphics. 

In the early ’80s, geographic 
information system (GIS) technol- 
ogy emerged. Essentially, a GIS 
melds the two functions by draw- 
ing on advanced database manage- 
ment software to integrate the 
actual graphics of maps with the at- 
tribute information that tends to 
vary according to applications. 

The GIS database can be manipu- 
lated so that information can be 
sorted and compared. Information 
can be retrieved in a number of 
combinations and displayed in 
single- or multi-layered maps at 
any scale or level of detail. 

Recognizing that this approach 
answered its needs well, Thomas 
Bros. decided to invest in ARC/ 
INFO, a leading GIS product devel- 
oped and marketed by Environ- 


COMPUTER GRAPHICS WORLD OCTOBER 1986 


mental Systems Research Institute 
(ESRI, Redlands, CA). Late last 
year, the software was installed on 
a new Prime 9955 supermini. 

ARC/INFO comprises two soft- 
ware systems: ARC, graphics map- 
ping software developed by ESRI; 
and INFO, a relational database 
management system developed by 
HENCO. The two interface to pro- 
duce the map image as well as the 
descriptive or attribute information 
the cartographer wants to overlay. 

The first benefits Thomas Bros. 
will realize from its GIS will be 
greater ease in updat- 
ing, standardization 
between map products, 
faster production, and 
a higher-quality prod- 
uct. But these are just 
the obvious improve- 
ments. Physical map- 
ping will be enhanced 
by ARC/INFO’s poly- 
gon function—the abil- 
ity to enclose an area of 
virtually any shape. At 
present, Thomas Bros. 
maps are grid-based, 
making it possible to 
isolate a grid and look 
at everything within 
it. With the polygon 
function, it will be pos- 
sible to identify and 
enclose irregularly shaped areas of 
commonality such as cities, zip 
codes, counties, or school district 
boundaries and compile informa- 
tion within them. 


Cost-Accounting Ability 

The system’s ability to interre- 
late information and map layers 
creates a physical connectivity. De- 
pending on the data, it’s possible to 
perform sophisticated analyses 
such as calculating the cost of pro- 
viding electricity and water to a 
new subdivision based on distances 
and projected population. 

These capabilities could alter the 
company’s view of itself. In addi- 
tion to the printed map products, 
the company can provide related 
information and easily produce cus- 
tom maps for specialized needs. On 
an even more basic level, Thomas 
Bros. could market its data in digi- 


Thomas Bros.’ showroom reflects 70 
years of map-making experience—and 
mapping data to be digitized. 


tal form to those who already have 
mapping applications software. 
Any detailed discussion about 
new services and how they will be 
marketed is premature at this 
point, says Katibah. At present, the 
company is discovering the full ex- 
tent of what the new system can do 
and how its capabilities can be used. 
Moreover, two important areas 
must be addressed before the sys- 
tem is fully implemented. The first 
of these is structuring the database. 
The second is loading the data. 
The database must be struc- 
tured—that is, information must be 
layered within the database—to 
perform according to the company’s 
needs. Elements of the database 


will include transportation, bound- 
aries, and hydrology. Within these 
categories there will be street net- 
works, railroads, freeways, and 
rapid transit lines; state, county, 
and city boundaries; and rivers, 
streams, and lakes. These are then 
coded so they can be retrieved and 
manipulated by ARC/INFO to pro- 
duce the Thomas Bros. product line. 

ESRI offers database design con- 
sulting services, but Thomas Bros. 
chose to do the job on its own to 
garner the insight and depth of 
understanding that the hands-on 
experience would provide. Katibah 
says ARC/INFO is well documented 
and that Thomas Bros. has made 
significant progress. 

Once the database is structured, 
the data itself must be entered by 
one (or more) of several methods. 
The most direct method is to digi- 
tize existing maps by using optical 
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~ FOCUS 


CONCAP, 680 Hegenberger Fd, Oakland, CA 94621; 
(415)635-5/50. - 

Civil-Survey Library software for the IBM PC consists of 12 
programs for traverse geometry; Curve, stakeout, and 
subdivision plotting; earthwork quantities; geography; 
and hydraulic analysis. 

CIRCLE 154 ON INFORMATION CARD 


Diginetics, 7500 Jefferson St. NE, Albuquerque, NM 
87109; (505)823-1234. 

DigiMap, for DEC VAXes creates, edits, and maintains 
cartographic graphics data. A relational database 
provides attribute data access. 
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Digital Equipment Corp., 146 Main St. Maynard, MA 
01754; (617)897-5111. 

spatial/|l DBM for geographic models integrates gridding 
and contouring, mapping, remote sensing, seismic 
modeling, well-log analysis, and reservoir simulation. 
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Environmental Systems Research Institute, 380 New York 
St. Redlands, CA 92373; (714)793-2853. 

ARC/INFO manages cartographic and spatially 
associated tabular data. Network analyzes and displays 
geographic networks. TIN creates and displays digital 
terrain data. Grid/GridTopo organized geography by 
grid cells. ARC COGO is a coordinate geometry tool. 
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GeoBased Systems, POB 13545, Research Triangle Park, 
NC 277/709-3545; (919)361-571 7. 

STRINGS software offers data capture, analysis, and 
display and communications, element editing, polygon 
building, map and drawing management, and length 
and area measurement. 
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Geo-Graphics, 1378 Alms Dr., Champaign, IL 61820; 
(800)255-2255. 

Mapping software includes Mapagraph, a digitizing 
utility; DigiGraph, a topologically-oriented digitizer 
package; MeasuGraph, for measurements of length, 
area, and volume; and an AutoCAD table menu. All 
work with the IBM PC. 
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Geographix, 156 North Third St. Philadelphia, PA 19106; 
(215)925-6690. 

Geographix specializes in geographically-based 
infrastructure management software that enables 
development of a facilities database based on street 
networks. 
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GEOGROUP, 2550 Ninth St. Berkeley, CA 94710; 
(415)845-8044, 

Geo/Basemap enables digitization and analysis of maps 
and geographic data in point, vector, polygon, and 
grid cell formats. Interfaces to custom files or 
generalized data management systems provide links to 
attribute data. 
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Geoplex, Suite 310, 1505 Planning Research Dr., McLean, 
VA 22102; (703)883-8787. 

Geoplex provides nationwide digital geographic data 
as well as boundary files, elevation data, and a city 
reference file at national, regional, and state levels. 
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Mapping/GIS Products Vendors 


GeoVision, Suite 350, 1600 Carling Ave., Ottawa, Ontario 
K1Z 8R7, Canada; (613)722-9518. 

Mapping software products include RAMS, for map 
compilation and production; GIS managing land-related 
information; and Advanced Mapping System, a 
workstation-based system for data capture, display, and 
analysis. 

CIRCLE 190 ON INFORMATION CARD 


GEOVISION, Suite 160, 20 Technology Park/Aflanta, 
Norcross, GA 30092; (404)448-8224. 

See Products, this issue. 
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Graphics Research Corp. (GRC), 2840 Peterson Place, 
Norcross, GA 30071; (404)662-5272. 

GRC offers Scan-Expert for scan data capture, archival, 
and retrieval. 
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Interactive Systems, 5500 South Sycamore St., Littleton, 
CO 80120; (303)797-2400. 

AGIS is a database-driven mapping system for utility 
mapping, route planning, and resource management. 
Interfaces to a relational DBMS. 
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Intergraph, One Madison Industrial Park, Huntsville, AL 
35807; (205)772-2000. 

Workstation-based products for mapping and facility 
management include Municipal Mapping/Land 
Information System and Land Records Management, 
TIGRIS for spatial and attribute data management, and 
several packages for facilities and network management. 
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MPSI, 37st floor, 650 California St., San Francisco, CA 
94108; (415)434-3222. 

MPSI’s GIS integrates geographically disparate data and 
provides interactive query and information reporting. 
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Planning Data Systems, Suite 2103, 1616 Walnut St., 
Philadelphia, PA 19103; (215)732-1300. 

MultiMap provides microcomputer-environment digitizing 
and display with multiple maps per page, polygon 
labeling, and text annotation. 
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Synercom, 10405 Corporate Dr., Sugar Land, TX 77478; 
(713)240-5000. 

Synercom. offers InforMap II for building a mapping 
system; IFODAPT, an interface to PCs; 1st Map for system 
definition and start-up; and SGIS, a full GIS. 

CIRCLE 167 ON INFORMATION CARD 


SysScan, 400 Oser Ave., Hauppauge, NY 11788; 
(516)273-3737, 

Primarily a scanner vendor, SysScan offers mapping 
software including the GINIS interactive information 
system, a subsystem for linking non-graphical data to 
maps, plotting software, and applications packages. 
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VL Systems, Suite 118, 2691 Richter, Irvine, CA 
92714-5124; (714)660-8855. 

VANGO software gives mapping and associated non- 
graphical databases simultaneous network access. 
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Compare Thousands of Advanced 
Graphics Applications for PCs ... 
Micros ... Supermicros 


Yesterday, advanced graphics cost six figures. And microcomputers 
were only for people who could type. 

Today, the marriage of graphics and micros is improving the produc- 
tivity of everyone who would rather use a mouse than a keyboard. 

The Microcomputer Graphics Show & Conference lets you explore 
this revolution ... a revolution that is coming to every desktop and 
workstation. 

See thousands of advanced graphics products. Compare sophisti- 
cated systems. Unleash the visual power of your PCs, micros, and 
supermicros. 


Attend sessions on every aspect of microcomputer graphics: Micro- 
to-Mainframe Integration; Desktop Publishing; Software and Hardware 
Standards; Decision Support; Drafting & Design. Industry leaders 
guide you to practical management and implementation strategies. 


FREE SHOW GUIDE 
AND SHOW TICKETS 
Mail the attached reply card, or call 
toll-free (800) 628-8185. (In New Jersey 
call 609-987-9400.) We'll 
send you a free guide to 
the newest microcomputer 
graphics products ... plus, 
FREE show tickets. 


These are just a few of 
the products you'll find: 


Microcomputers, Super- 

micros, PCs, Workstations; 

Hardware, Software, Sys- 

tems, Services; Terminals, 

Monitors, Displays; Laser 

Printers, Plotters, Hardcopy 

Devices; Digitizers, Light Pens, 

Input Devices; Graphic Control- 

lers, Processors, Adapter Boards. 

Also, applications and systems for: Desktop 
Publishing, Business Presentations, Statistical 
Analysis; Architecture, Construction, Facilities 
Design; Mechanical Design, Electronic Design; 
Visual Arts, Animation; and more. 

CALL TOLL-FREE: 


In New Jersey call 
609-987-9 
(8:30 a.m. to 5:30 p.m. Eastern Time) 
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f there is an industry to be had 

here, we are certainly pre- 
pared for it.’’ These are the 
words of Don Warkentin, mar- 
keting director for ETAK Inc. 
(Menlo Park, CA), designer and 
marketer an electronic automo- 
tive navigation system. 

Called the ETAK Navigator, 
the device charts a course be- 
tween the driver’s current loca- 
tion and ultimate destination. A 
moving map displayed on a 
small screen to the right of the 
steering wheel provides a con- 
tinuous record of the car’s loca- 
tion to an accuracy of 50 feet. 
Sensors within the car and navi- 

gation software linked to elec- 
tronic maps work together to 
keep everything on target. 


The ETAK navigation systems. 


The ETAK Navigator is good 
news for fleet managers, sales- 
men on the road, travelers, and 
car gadget nuts. What may not 
be perceived at first, however, is 
that there are really two new in- 
dustries here: one in sales of the 
Navigator system, and the other 
in licensing the digital map files 
that are the underlying base of 
the system. 

Thus ETAK has a second prod- 
uct as well. MapBase is the col- 
lection of electronic maps that 
ETAK is developing at a rapid 
pace. The company expects that 
navigation hardware will be de- 
veloped in the next four to five 
years by firms like General Mo- 
tors, Sony, and Panasonic. 

Through an agreement with 
GM, ETAK is committed to be 
| the map supplier for GM’s navi- 


Map6Base Aims to Satisfy GIS Needs 


Gation system. Some GM models 
will be manufactured with 
ETAK’s technology in the late 
’80s. To date, ETAK has digitized 
45 of the nation’s top 50 urban 
centers and 130 out of 300 total 
metropolitan areas. 

When ETAK set out to create 
the maps for the Navigator sys- 
tem three years ago, it found 
that the task was greater than 
anticipated. The company had 
hoped to use US Census Bureau 
DIME files with only minor im- 
provements, but close examina- 
tion revealed many topological 
inconsistencies and an average 
inaccuracy of approximately 200 
feet. Though these inconsisten- 
cies are insignificant in city 
planning efforts, to ETAK they 
were crucial. The car navigation 
system cannot tolerate inaccura- 
cies of more than 50 feet. 

A search for other digitized 
mapbases did not provide any 
other already-digitized data- 
bases, so ETAK had to tackle the 
task itself. Using DIME files and 
US Geological Survey (USGS) 
maps as a start, the company in- 
vested months in scanning and 
manual digitizing to create accu- 
rate electronic map files for 
every urban area in the nation. 

Fortuitously for ETAK, the 
current boom in GIS technology 
and applications makes Map- 
Base more valuable and mar- 
ketable than anticipated. Thanks 
to ETAK’s groundwork, users of 
the technology are increasingly 
able to avoid the lengthy map- 
base creation process. 


All-in-One Product 

Through a distribution agree- 
ment with Environmental Sys- 
tems Research Institute (ESRI— 
a leading vendor of GIS systems), 
use of the ETAK MapBase can be 
licensed for a low per-record cost. 
This agreement adds a new 
dimension to the word “turn- 
key.” For the first time, a GIS 
system can be sold fully equipped 
with the necessary database, 
which users can then expand and 
manipulate as they wish.—PS 


scanners and digitizing tablets, but 
it’s also the most laborious. An- 
other option is to buy data that’s al- 
ready digitized, such as the Census 
Bureau DIME files, the US Geolog- 
ical Survey Digital Line Graph 
(DLG) data, or ETAK’s MapBase, 
digitized by makers of a system for 
automobile navigation. Other data 
sources include the many agencies 
at local, county, and state levels 
who may have digitized some or all 
of their land base information. A 
third option is to have an outside 
vendor do the digitizing. 


Continuing Study 
Thomas Bros. hasn’t made a final 
decision—the company is still eval- 
uating in-house time and manpower 
costs compared with the cost of pur- 
chase or outside vendors, consider- 
ing certain control factors. But the 
company is well into the thick of 
things. Two Tektronix 4125 high- 
resolution color graphics worksta- 
tions have been installed, as have 
two CalComp digitizing tables. For 
full production, Katibah says that 
several additional workstations 
and digitizers will be needed. 
Katibah is currently weighing the 
merits of various plotters. A Cal- 
Comp dual-mode, eight-pen plotter 
is installed for test purposes. For 
production, however, Thomas Bros. 
is investigating the use of a laser 
plotter that will output directly to 
photographic film. Plates made 
from this negative can be used with 
the existing printing system. 
According to Katibah, the auto- 
mated system will be phased into 
production in stages. One end of a 
large work area has been converted 
to a controlled-climate computer 
room where the Prime computer 
processes daily test runs of various 
ARC/INFO applications. As Tho- 
mas Bros. makes the transition to 
automated mapping, there’s no 
talk of layoffs. If anything, Katibah 
says, the staff is likely to expand. 
Thomas Bros. essentially waited 
15 years for computer graphics and 
mapping technology to develop 
sufficiently to meet its current and 
future needs. When the system is 
fully implemented, the company 
will be one of the few cartographic 
organizations with its entire store 
of information on computer. 
Katibah says the 15- year wait was 
time well spent. : 
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maging... $1995.00 


®@ " Matrox now offers two new image processing boards, the 
J12 x d12 x 8 frame buffer (PIP 312) PIP-512 and PIP-1024. The PIP series of boards provides 
complete 8-bit image acquisition, frame buffering, and 
° 1024 X 1024 X 8 frame buffer (PIP-1024) display capability for the IBM PC. A PIP board upgrades the 
PC, XT or AT into a LOW COST, PROFESSIONAL image 
e 256 colors/gray shades processing workstation. 
e 16.7 million color output lut The PIP boards have all the high performance features 
/ ; characteristic of top-of-the-line image processing systems, 
e Real-time 8-bit frame grab with one exception: price. 
e DMA image transfer — 1M pixels/sec. 


For more info on MATROX PC imaging; CALL TOLL FREE 1-800-361-4903. 


1055 St-Regis Blvd 


Dorval, Québec, Canada 
H9OP 2T4 

Tel.: (514) 685-2630 
Tix: 05-822798 


IBM PC, IBM PC XT, IBM PC AT ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. CIRCLE 16 ON INFORMATION CARD 
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Mitsubishi Sales Offices: Carrollton, TX (214) 241-5300 * Hackensack, NJ (201) 488-1001 * Mt. Prospect, IL (312) 298-9223 » Minnetonka, 


MN (612) 938-7779 * Norcross, GA (404) 662-0758 * Sunnyvale, CA (408) 730-5900 * Torrance, CA (213) 515-3993 * Woburn, MA (617) 938-1220 


Mitsubishi's extensive line of — 
high resolution graphics monitors 
offers a solution for virtually every 
application. 

And when you buy a Mitsubishi 
monitor, you're buying from a com- 
pany positioned to offer the indus- 
try’s broadest range of service, 
products and resources. For years, 
Mitsubishi has led the industry in 
supplying graphics monitors. 

Whether your application is 
CAD/CAM, image processing or 
basic business text and graphics, 
Mitsubishi has the perfect monitor. 
Choose from our comprehensive 


ll” Graphics HF1250/51/(00) 
HF2250/51/(00) 


HF3250/51/(00) 


20-25 
30-35 


| Grphc images courtesy of Auto 
a ve Corp., and Ears Inc. 


15.5-20 
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and 25” models. Each screen size 
is available in a variety of perfor- 
mance ranges to meet your applica- 


tion needs. 


And no matter which model you 
select, you can count on Mitsubishi 
to see to all the details. Details like 
improved viewability and chassis 
design that’s easy to integrate into 
any workstation. New ergonomic 


features such as tilt and swivel bases, 


non-glare screens and plastic cabi- 
nets make Mitsubishi monitors 
better than ever. Our team of appli- 
cation experts will assist and sup- 


FHF1500 
FHF2500 
FHF3500 


14” Flat Sa. 


137 PC XC1409C 15./5 Ib°PCCAD/ i C6679 
Graphics XCI410C 22.4/15.75 Eng. Work- C8652 
XC1430C 22.4/15.75 station FG6600 

ue se 19” CAD/PC 3920/21/22 

CAD C6920/21/22 
13" Low-Cost HFI1450/51/(00) —15.5-20 C8918 
Graphics HF2450/51/(00) 20-25 C9920 

ee eee 
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‘port you every step a the way to” 
ensure you have the best Cost) 
performance menitor for your 


requirements. 


re ee 


You get all these advent from 
only one company. Mitsubishi. 
So now you dont have to deal 


ARES 


with a lot of different companies — 
with a lot of different ideas about | 
monitor design and quality, applica- 
tions assistance, warranty responsi-_ 


bilities and service. 


See for yourself why so many 
customers have continuously relied 
on Mitsubishi for design innova- 
tions and product reliability. 


20-25 


60-65 


15-24 
28-35 


To get all the details, call 
or write Mitsubishi today. 
Mitsubishi Electronics 
America, Inc., Computer 
Peripherals Division, 991 
Knox Street, Torrance, — 
CA 90502. Telephone: 
(213) 515-3993. 
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MITSUBISHI 
ELECTRONICS 


See us at : 
) COMMDENT Fall 'BS 00 200% 


By Marty Picco 


GSX-R750 Interactive Service Manual 


Carburetor 
Bore Size 
LD. No. 
Idle RPM 
Fuel Level 
Float Hieght 
Main Jet 
Main Air Jet 
Jet Needle 
Needle Jet 
Pilot Jet 
By-Pass 

Pilot Outlet 
Valve Seat 
Starter Jet 
Pilot Screw 
Trottle Valve #130 

Pilot Air Jet #160 
‘Throttle Cable 0.5-1.0 mm 


31 mm 
28A00 


1.5 +/- 0.5 mm 
14.6 +/-1.0 mm 
#117.5 

1.7 mm 

4C71 

P-8 

#32.5- 
0.8,0.8,0.8 mm 
0.7 mm 

2.0 mm 

#40 

PRE-SET 


‘ ar te 
er ace 


ecognizing that many graph- 
ics applications must be com- 
patible with standard video 
systems, aA number of boara- 
level vendors are putting NISC 
video capability into their 
products. This merger of graphics and video 
technologies dramatically affects applica- 
tions as diverse as presentation graphics, 
command and control, video production, 
interactive training, and simulation. 

Video compatibility gives access to 
equipment and resources that are mush- 
rooming with the current consumer video 
boom. Conversely, video makers are reap- 
ing the benefit of powerful graphics sys- 
tems in their own production. 


40 


MIKUNI BST31SS 


1100 +/- 100 RPM | 


Because the needs of these various ap- 
plications differ, video is incorporated with 
graphics systems in a number of ways. Cer- 
tain applications require the conversion of 
the video signal to digital information. 
Others concentrate on low-cost graphics 
overlay on high-quality video output. Some 
uses need only a simple frame buffer, while 
others demand powerful graphics or imag- 
ing capabilities. As a result, products inte- 
grating video and graphics offer these 
capabilities in various combinations based 
on a wide range of technologies. 

For those applications that focus on over- 
laying graphics on video, the video source 
can be a VCR, videodisc player, camera, 
or broadcast signal. To simplify system 
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design, most video graphics systems 
produce the same synchronization 
format as the incoming video signal. 
NTSC systems use the RS-170A 
signal specification, which is a 
30-Hz interlaced format with 483 
visible display lines. The graphics 
system synchronizes its pulse pat- 
tern with that of the incoming 
signal so that image information 
intended for display on the same 
part of the screen occurs at the 
same time. This process is often 
loosely referred to as genlock. 
Once the pixels are lined up with 
each other, simply switching be- 
tween the synchronized graphics 
and video streams provides graph- 


Potential video-graphics 
applications include interactive 
service manuals with text, design 
graphics, and video images 
(facing page); command-ana- 
control consoles with high- 
resolution text and live video, like 
the hypothetical ground control 
screen for space shuttle 
operations (below); and graphics 
overlaid on video imagery, as in 
the simulation that draws on a 
videodisc-based map database 
(right). All courtesy Parallax. 


aT 27:33:04 LIVE Vcom 2 


ics overlay. Some low-end systems 
insert the graphics directly into the 
composite video signal. A few sys- 
tems combine the graphics with the 
video in the monitor itself. 

For better picture quality, a red, 
green, blue (RGB) signal is needed. 
In this case, the incoming video sig- 
nal is demodulated into its RGB 
components. Analog systems com- 
bine the RGB output of the graph- 
ics generator with the demodulated 
video signal in analog form. 

Low-cost solutions use simple 
pixel-by-pixel switching, whereas 
more sophisticated systems com- 
bine the graphics and video addi- 
tively in varying proportions. The 
latter method employs dedicated 
bit planes—sometimes referred to 
as an alpha channel—to determine 
the degree of translucency of the 
overlaid graphics. 

Inexpensive systems such as 
those from New Media Graphics 
and AT&T typically use the analog 
approach. The more sophisticated 
digital systems digitize the RGB 
components of the incoming video 
and combine the graphics and video 
in digital form prior to digital-to- 
analog (D/A) conversion for output. 


“sd MT 26:39:12 PLX 


Analysis of the PLX-12B visual data by 
our engineers in Santa Clara has shown 
a fault at the base of the AR-36 anienna 
unit. we recommend proceeding with the 
EVA to retrieve the unit so that it can 
be repaired at the factory. We request 
confirmation of our findings as soon as 
possible by the EVA team. Please keep 
us advised of any forther developments 
iw thes wmiente e 


will be standing by 
Good Luck. 


MT 27:52:10 CAPCOM. : 

Cpt. McManus has confirmed analysis 

of PLX-12B antenna fault and is 
roceeding with retrieval process . 
here appears to be a problem with 


the P 


-128 mating ring that is 


interfering with the manipulator arm 


Please tie in to CAPTCO 


channel 2 


to discuss this problem with Cpt. 
McManus. He is standing by for your 
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Product development 


& applications 
play leapfrog as 
lechnology advances 


Parallax Graphics produces sys- 
tems that use this approach. 
Many systems not only overlay 
graphics on video but also digitize 
the video information so that it can 
be manipulated by the computer. 
Low-cost digitizer boards suffice if 
real-time digitization isn’t required. 
These devices are physically sepa- 
rate from the graphics display and 
transfer the information to display 
memory via the host system bus. 
Other systems incorporate the 
digitizer into the graphics device, 
allowing for real-time digitization 
and display. A few of these sys- 
tems—such as those from Parallax 
Graphics and AT&T—operate in 
color. Others, such as those avail- 
able from Imaging Technology and 
Matrox, work with gray scales only. 
Most video digitizers use an RGB 
representation of the video signal, 
which works well in systems with 
12 or more bit planes. Parallax 
Graphics produces a system that 
uses a “YUV” component encoding 
that handles separate brightness 
and color information. 
In addition to handling a video in- 
put, many systems produce a stan- 
dard video output as well. The 


wh 
ie 


ACTICAL § 


Until recently, the biggest 
drawback of video-graphics 
systems has been their inher- 
ent 483-line, 30-Hz interlaced 
display. This has reduced sys- 
tem effectiveness in some 
applications and_ blocked 
development of others. 

Parallax Graphics (Santa 
Clara, CA) breaks this perfor- 
mance barrier with a new 
video-graphics — processor 
(available for the IBM AT bus, 
Q-bus, and soon the VMEbus) 
that displays standard NTSC 
signals in real time at 
1280-by-1024 resolution and 
60-Hz noninterlaced display. 
Full NTSC color is displayed 
at 640-by-483 resolution. 

In real time, the processor 
demodulates the NTSC signal 
into its YUV components, 
digitizes them, and stores 
them in display memory. The 
YUV representation (sepa- 
rate brightness and color 
information) is used to com- 
press 14 bits of video data into 
eight bit planes of memory. 
The encoding scheme repre- 
sents video pixels as 64 
shades of 256 colors in a 
time-multiplexed form. The 
resulting video image sets a 
new standard for eight-bit 
systems. 

In addition to its NTSC 
digitization and display capa- 
bilities, the processor imple- 
ments a large set of graphics 
and imaging functions, rang- 
ing from Gouraud-shaded z- 
buffering to raster operations. 
Graphics can be overlaid on 
video, and the host processor 
has full access to both the 
graphics and video data. 

The new 1280 series incor- 
porates a 12 MIPS custom 
drawing and display proces- 
sor that orchestrates all 
graphics, imaging, and video 
functions. Users can imple- 
ment their own proprietary 
algorithms using a microcode 
development toolkit available 
from Parallax.—MP 


Resolution — 


quality and usefulness of this fea- 
ture varies greatly from system to 
system. Some systems don’t con- 
form completely to the RS-170A 
specification. The most common 
offenses are improper handling of 
half-lines or the vertical interval. 
These incompatibilities don’t gen- 
erally cause problems with moni- 
tors or consumer-grade VCRs, but 
many professional VCRs can’t re- 
cord the signal properly. 

One underlying difficulty with 
NTSC output that hasn’t been ad- 
dressed by low-cost systems is that 
a 640-by-480 graphics generator is 
able to produce a signal that con- 
tains far more information than 
can be encoded into NTSC form. 
Special filtering is required to pro- 
duce high-quality results. 

Fortunately, many of these prob- 
lems can be overlooked for most 
applications, and NTSC output can 
be an indispensable feature. How- 
ever, video production, particularly 
for broadcast, is sensitive to the 
quality of a system’s NTSC encod- 
ing and genlock. 

For some applications, 640-by- 
480 resolution and 30-Hz inter- 
laced refresh rate compromise 
state-of-the-art graphics perfor- 
mance for video capability. These 
applications demand 60-Hz nonin- 
terlaced operation displays with 
greater than 1K-by-1K resolution. 

Few vendors bridge the gap be- 
tween the 30-Hz interlaced world 
and the high-resolution world. 


Applications Potential 
Presentation graphics is one ap- 
plication area that gains from the 
video-graphics marriage. These 
systems typically use still images 
rather than moving sequences. The 
immediate application of video 
technology to this field is the input 
of natural images to be used as a 
backround or inset to an image con- 
taining graphics and text. 
Because moving images aren’ta 
concern, low-cost digitizers and 
multiple passes can be used to cap- 
ture the video information. Image 
quality and processing capability, 
however, can be important. Since 
high resolution is a primary con- 
cern, the emphasis is on separate 
digitization and display devices, 
Marty Picco is director of product market- 


ing for Parallax Graphics Inc. (Santa 
Clara, CA). 


with the digitization capability 
offered as an option. 

High-resolution video graphics 
processors provide a way to obtain 
real-time digitization without sac- 
rificing graphics performance and 
resolution. The integrated ap- 
proach reduces system overhead 
and allows still images to be cap- 
tured from moving sequences while 
keeping system costs low. 

A variety of systems for real-time 
orchestration of large or complex 
operations are lumped under the 
rubric of ‘““ccommand and control.” 
The computer acts as both an infor- 
mation resource and a command 
station, communicating with other 
systems and equipment. High-reso- 
lution, flicker-free displays are a 
must in situations where operators 
must make quick, accurate deci- 
sions based on constant monitoring. 

Communication is the central 
element in these systems. No mat- 
ter how much text and graphics 
information is displayed, first-hand 
video information—whether it 
comes from a satellite, a private 
network, or even commercial tele- 
vision—is tremendously important. 
A high-resolution video-graphics 
display permits the operator to 
have all of the necessary informa- 
tion available on a single display. 
Both extensive graphics and imag- 
ing operations are often needed to 
meet system performance require- 
ments effectively. 

In today’s interactive training or 
simulation applications, videodisc 
technology greatly increases effec- 
tiveness while reducing overall 
cost. Videodiscs can present vari- 
ous scenarios with which the stu- 
dent can interact, or they can 
provide instruction at different 
levels and paces depending on the 
student’s ability. Computers are 
used to control the session, to pro- 
vide exercises, and to evaluate the 
performance of the student. 

Graphics overlay is an essential 
element for merging the computer 
and video portions of the system, 
and the type of overlay used is 
mostly a function of the desired 
quality of presentation. Digitiza- 
tion can be useful for freezing 
frames, which eliminates the an- 
noying loss of picture when a video- 
disc player searches. 

Video output provides a means 
for taping the session for later 
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Simplicity WINS. We could have created a multi-pass color elec- 

trostatic plotter, just like everyone else. But we knew better. Our talented 

engineers used the K.I.S.S. method—and designed a color electrostatic 

plotter which lays all four colors down in one smooth single pass. @ 8 ® a 
Now you don’t need to contend with the 

drawbacks of multi-pass technology: plotter 

wear-and-tear caused by too many mechanical 

parts, and the endless back-and-forth jerking of wee 

paper and toner baths. Benson’s unique tech- 

nology avoids all this. There’s only one motor— 

the one that drives the paper over the heads in 

a Straightforward single pass. Everything else is 

state-of-the-art electronic. ODBY | 

plot, Benson’s single-pass color electrostatic plotter pro- 

duced five plots in the time it took the leading multi-pass 

plotter to produce just one plot. And, Benson’s plotter actually has its own internal, real-time controller. So you 

can see your completed E-sized plot in as little as four minutes. (Total throughput time!) 
Benson’s advanced single-pass technology, and 

reputation for producing the most reliable 

plotters, makes this the best color elec- 

trostatic plotter you can buy. 
Call Benson today for your free 

copy of the report entitled 

“Achieving an 80% Reduc- 

tion in Plotting Time 

Through Advanced 


Color Plotting 
Technology.” 


Speed Counts. In benchmark tests of a VLSI circuit 


ayy 


win, 
iis: 


This plotter has a mini- 
mum of moving parts. 
Here’s the only motor— 
and all it has to do is move 
the paper past the heads— 
once. Much more elegant 
than the complicated multi- 
pass “kludge” approach! 


With Benson’s standard 
100Mbyte built-in disk, gener- 
ating up to 99 copies of a plot is 
a snap. 


Benson’s built-in controller ac- 
tually rasterizes “on the fly’— 
while the plotter plots! It frees your 
host computer, and gives you a complete, 
E-sized plot in as little as four minutes. 


Now you can kiss multi-pass technology, and all its 
reliability problems, good-bye. The future belongs to 
single-pass technology, and it’s available at Benson today. 


Benson, Inc. IN EUROPE: 

385 Ravendale Drive 1, rue Jean Lemoine 

P.O. Box 7169 ZI. Petites haies 

Mt. View, CA 94039-7169 94003 Creteil CEDEX FRANCE 


Telephone: 415-964-7900 Telephone: (33-1) 48.98.92.05 
Telex: 4941178 BENUW Telex: 210845F 


Schlumberger 


© 1986 Benson, Inc. 
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review. In situations where the stu- 
dent must work with the system for 
long periods of time, or in perfor- 
mance-sensitive applications, a 
high-resolution system helps. In 
most instances, budgetary con- 
straints and specific requirements 
determine the system used, and the 
videodisc is produced accordingly. 

Among all video-graphics appli- 
cations, the video production 
marketplace is perhaps the most 


demanding. Because a video se- 
quence is often passed through a 
video-graphics system several 
times during a recording session, 
any adverse effects on signal qual- 
ity induced by the system are 
multiplied. Further, the NTSC spe- 
cification and ultra-stable genlock 
must be strictly adhered to for suc- 
cessful recording on one-inch tape 
machines, the standard for broad- 
cast and videodisc production. 


If only research 
were always this simple 


: There’s no need to shop here, there and 
everywhere in an attempt to put together the 
system you need for processing images that 
require scientific analysis. And there’s no need 

to waste time and run risks by buying from 
several different and potentially incompatible 
vendors. 

Almost as fast as you can say microscopy, 
CORECO will provide the system you need as 

_ well as the support and the security that come 
from dealing with a computer-vision company 
that has built its reputation for quality systems 
by developing its own software AND hardware. 
The two go together like bacteria and culture. 

CORECO’s Image Analyzer is a 
user-friendly, menu-driven program that runs on 
the CORECO Oculus 200 frame grabber board. 
This software lets you: 

* digitize images archive images « edit and 
annotate images « enhance images « process 
_ images « assign pseudo colors to images 


* output images on a dot matrix printer « and 
much more, including image enhancement 
through color manipulation. 


And all this at a surprisingly affordable price. 


EXCELLENCE IN MACHINES THAT SEE 


SSS I NOES N 


Sino ——— —  D, 


—— ah a 


Ee 


COMPUTER-VISION 
PRODUCTS AND SUPPORT 


Tel.: 514-651-3100 (Canada and Europe) 
1-800-361-4997 (USA) 
Telex: 05-25-134 MTL ATTN: CORECO 
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These requirements are often re- 
laxed in non-broadcast situations 
such as industrial production, 
where cost begins to outweigh con- 
cerns for picture quality. 

Video technology is also finding 
a place in the technical workstation 
market, which demands an impres- 
sive array of features and perfor- 
mance specifications (1K-by-1K 
resolution at 60-Hz operation has 
become a checklist item). Although 
these systems can’t sacrifice graph- 
ics performance for video capabil- 
ity, an integrated video display can 
be of tremendous benefit. 

A videodisc added to a work- 
station system could contain inter- 
active training and operation 
manuals as well as troubleshooting 
and maintenance procedures and 
even self-contained sales presenta- 
tions. Video networking, either 
through CATV or other distribu- 
tion systems, can bring telecon- 
ferencing to the desktop. Office 
automation concepts take on a 
whole new dimension when video 
images can be distributed easily 
among team members. 

Video-graphics is still an emerg- 
ing technology. The potential of the 
current generation of products is 
only beginning to be explored. As 
applications become more sophisti- 
cated and diverse, the technology 
must evolve apace. 

Higher graphics and imaging 
performance and more features 
will inevitably enhance video- 
graphics products. As new video 
standards are adopted and equip- 
ment becomes available, video- 
graphics products will naturally 
incorporate these technologies. 

Component (as opposed to com- 
posite) video has been a great boon 
to both industrial and broadcast 
production by increasing picture 
quality (particularly for meeting 
the bandwidth demands of graph- 
ics) while substantially reducing 
studio cost. New video-graphics 
systems will incorporate compo- 
nent video while encompassing stu- 
dio functions such as timebase 
correction. 

Networking potential can be en- 
hanced through the incorporation 
of video network controllers into 
the video-graphics system. Multi- 
ple inputs and audio capabilities 
will be added as the demand for 
these functions increases. ‘ f 
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age Is ¢ 


Precision Image has just ended 
image-quality and price/ performance 
debates over electrostatic plotters. No 
“ifs.” No “buts.” Our new C448 
plotter means faster turnaround with 
automatic cut-sheet delivery. Higher 
quality color images. And simplified 
interfacing — including Ethernet. All 
that and more — at what you’d 
typically pay for a workstation. 


Productivity-boosting speed 
Automatic cut-sheet feeding and 
delivery puts E-size (ISO Ag) color 
plots in your hands within four 
minutes. D-size within two. No 
rewinding. No cutting. No rethread- 
ing. No waiting! 


Full-spectrum color at 400-DPI 
resolution 

The C448’s proprietary design en- 
sures unmatched precision in regis- 
tration and super-imposition of 
color dots. The result? Superior im- 
age quality, enhanced further by 
more than 65,000 colors — all user- 


Efficient integral vector-to raster 
conversion 

The C448’s integral pipelined pro- 
cessing converts vector data to rasters 
— at speeds up to a million vectors 
per minute — and fills polygons at 
50 million pixels per second. The 
host is free during plot processing — 
another gain in productivity. 


No-problem interfacing 

Supporting serial, parallel and 
Ethernet* interfaces, the C448 makes 
hardware interfacing a snap. On the 
software side, the ISO/ ANSI- 
standard CGI interface speeds appli- 
cations development. And both 
Calcomp and Versatec compatibility 
ensures easy migration. Whatever 
your application — CAD/CAM, IC 
and PCB design, AEC and mapping 
— the C448 makes uncompromised 
performance affordable enough so 
you can install on-demand plot 
servers wherever needed. 


selectable and simultaneously available. *Ethernet is a Registered Trade Mark of Xerox Corp. 


The New Color Plotter From Precision 


And It’s Priced Like A Workstation. 


Specs at a glance 
RESOLUTION: 400 dpi (160,000 dots/in?) 


PAPER TRANSPORT: Cut sheet with 
automatic feed and delivery 


MEDIA TYPE: Cut sheet 
Report Grade 
Translucent Paper 
Rag Vellum 


COLORS AVAILABLE: 65,000 


INTERFACING: 
Hardware: 
RS-232-C Serial 
Centronics Parallel 
Ethernet 
IBM Channel Attached 
IBM Remote Protocols 


IBM 3274/6 as 3287 Printer 
Software: 

GKS/CGI 

ISDP (Pen Plotter) 

Versatec Extensions 
Emulation: 

Calcomp 906/95x 


PLOTTING SPECIFICATIONS: 
Maximum Media Sizes: 
24 in by 36 in (609.6mm by 914.4mm) 
36 in by 48 in (914.4mm by 1219.2mm) 
Plotting Speed: E Size Full Color-4 min 
Monochrome-| min 
Dot Size: 2.2 mils by 2.2 mils 
(0.0559 mm by 0.0559 mm) 
Registration Accuracy: +0.00125 in 
(+0.0318 mm) 


FOR MORE INFORMATION OR FOR A DEMONSTRATION ON THIS EQUIPMENT CALL 415-366-8900 OR TEAR OUT THIS AD, ATTACH 
YOUR BUSINESS CARD AND MAIL TO THE ADDRESS BELOW: 


Precision Image 


PRECISION IMAGE CORPORATION 
501 CHESAPEAKE DRIVE 
REDWOOD CITY, CALIFORNIA 94063 


415-366-8900 
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developer of the first continual-map world atlas © 
stored on compact laser disk for viewing on a%,_ 


x, 


garden-variety PC. Watching a PC 
demonstration of DeLorme’s World 
Atlas is the best way to understand 
how it works. A top-down graphi- 
cal user interface allows the user 
to “fly” through the data and view 
his area of interest. When the com- 
puter is turned on, a general map 
of the world comes up. To fly down 
for more detail, the user moves the 
cursor to the desired area (or enters 
latitude, longitude coordinates), 
then presses the mouse button. 

As the user flies further into the 
mapbase (or closer to the earth), the 
location of the last mouse click be- 
comes the new map center, allow- 
ing the user to make lateral location 
adjustments when zooming in. 

Successive clicking of a mouse 
button brings you closer and closer 
to the Earth’s surface. There are 16 
available scales, or viewing layers, 
but DeLorme quickly notes that his 
atlas doesn’t have data in all those 
layers just yet. Layers of data are, 
however, added proportionately as 
the user zooms in. 

At one level, you’d see the state 
boundary, major cities and place 
names, major rivers and highways, 
or other outstanding features. At 
the next scale, the geographic area 
is smaller, with more detail. At the 
16th scale, the data resolution can 
be one meter. Within DeLorme’s 
system, hierarchical values are as- 
signed to relevant information for 
each layer so that information of 
the same weighted value will ap- 
pear in the same scale world-wide. 

To a great extent this makes his 
system a true knowledge-based GIS. 
“We can fly down to monitor a half- 
mile square viewing area for some 
sample areas, provided the database 
has been loaded,” says DeLorme. 
“At that scale, a user could add 
customized data from an aerial 
photograph or a tax map. We’ve de- 
monstrated the ability to fly down 
to a monitor viewing area of 200 
square feet, which carries a data 
resolution of well under an inch.” 

The elegant simplicity and clear 
practicality of DeLorme’s concept 
reflect years of mapmaking expe- 
rience and philosophy. 

A decade ago, DeLorme was the 
founder, president, mapmaker, and 
salesman of DeLorme Publishing, 
a company specializing in recrea- 
tion maps and atlases of New Eng- 
Bruce A. Taylor is CGW editor-in-chief. 


COMPUTER GRAPHICS WORLD OCTOBER 1986 


land. Today, traditional analog 
methods rub elbows with digital 
techniques in a new barn-like 
three-story building where De- 
Lorme Mapping Systems, now 85 
people strong, publishes full-color 
relief maps and atlases on a na- 
tional scale, adding a new state ev- 
ery other month. 

While buzzwords like ““CD-ROM”’ 
(compact disk, read-only memory), 
“laser disk,” and “optical disk” will 
grab attention for his world atlas, 
it’s DeLorme’s mapping system 
that sets him apart from—and pos- 
sibly ahead of—the mapping crowd. 

In independent Yankee fashion, 
DeLorme and his group developed 


their own mapping and database 
management software, wrote their 
own algorithms for worldwide map- 
ping, built scanners of their own de- 
sign, and adopted CD-ROM as the 
permanent storage media of choice. 

‘When we started thinking about 
using computers,” says DeLorme, 
‘“‘We couldn’t locate cost-effective 
mapping technology. The only way 
to go was to get software running 
on a $5000 engine like the IBM AT. 

‘Database control was our big- 
gest problem. Access time can be so 
slow. We had to develop a whole 
suite of new algorithms to manipu- 
late and edit large databases in 
near-real-time. 

‘“‘Worst-case response time to 


The real-time, GIS world-on-a-PC 
in action. The innovative mapping 
system enables users to fly down 
to virtually any city in the world. A 
CD-ROM/hard-disk strategy 
provides the storage space and 
permanency needed for a 
worldwide mapbase while also 
allowing for user customization 
and updates as needed. 
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anywhere in the world is about 15 
seconds, and with the new graphic 
controllers that will be reduced 
to four.” 

DeLorme’s basic digital map cre- 
ation system uses a NEC multi- 
synch monitor that provides 640- 
by-480 resolution graphics with an 
EGA board. “That’s all we need. 
Since the real secret is to move 
through the data quickly, the dis- 
play resolution is irrelevant,” says 
the developer. 

“Our software,” he continues, “‘is 
a mapping manager that handles 
both vector and raster knowledge at 
the same time.”’ DeLorme will take 
map information in whatever form 
it comes: nine-track magnetic tape, 
aerial photography, satellite photo- 
grammetry, or paper. 

There’s no magic in finding infor- 
mation for the world mapbase. “We 
wrote to every country asking for 
maps. We used digital data when 
available. We’ve used USGS maps, 
Census Bureau DIME files, state 
highway maps, and county and city 
maps,” says DeLorme. 

The first pressing of DeLorme’s 
World Atlas contains political 
boundaries, roads, cities, and other 
place names; rivers; lakes; islands; 
land elevations; and world-wide 
ocean depths. These elements form 
the common continual mapbase. 
The displayable map scale for most 
of the Earth’s surface is 20 miles 
to the inch. The US and Europe are 
mapped in greater detail. 

To make such diverse data usa- 
ble, DeLorme developed a world- 
wide geometric projection standard 
that takes information from virtu- 
ally any other mapping projection 
standard and justifies it to his own. 
“Our uniform projection system 
mathematics are similar to poly- 
nomial warping,” he says. “‘Our al- 
gorithms provide the only virtual 
computer projection, and the sys- 
tem handles both vector and raster 
information easily.” 

‘Waiting for technology to catch 
up” hasn’t been so easy for De- 
Lorme. “I’m frustrated that there’s 
no true graphics standard,” he 
says. “I’m frustrated with IBM for 
not taking the lead in supporting 
graphics standards. 

“That’s what’s limiting us. We 
want to be able to run on off-the- 
shelf hardware.”’ He favors work- 
ing under CGI as a standard be- 
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cause “we can make it do 3D.” 
DeLorme says the new super 
graphics chips from Intel and Texas 
Instruments will be powerful allies 
to his business development. He 
can’t wait to get his hands on a 
machine using the new Intel 80386 
processor, not just because of in- 
creased speed and larger memory, 
but because of the multitasking 
capabilities of the accompanying 
operating systems. Such abilities 
would allow the computer to man- 
age thousands of real-time, world- 
wide events coming into the com- 
puter via modems and satellite 
down-links for update and display. 


Good Reception 

Two dozen demo copies of the at- 
las have been pressed, and it’s been 
well-received by potential commer- 
cial, government, and defense-re- 
lated customers (a not-so-sneaky 
peek at DeLorme’s guest register 
shows recent visits by McDonnell 
Douglas personnel). 

Commercial and government 
users will probably want to add 
their own customized data, includ- 
ing symbols and text. These will be 
in the form of applications data 
overlays that allow changeable 
information to be updated con- 
stantly. Again, DeLorme has put 
together a clever solution that ad- 
dresses the storage space vs. prac- 
tical use problem. 

“‘There’s good news and bad news 
about CD-ROM,” says DeLorme, 
“The bad news is that it can’t be 
erased. The good news is that it 
can’t be erased.’ While the data- 
base is intended to be stored on 
laser disk and accessed via a CD- 
ROM player, it’s created in hard- 
disk memory. 

In most applications, the CD- 
ROM exists for permanent updates 
and archiving. A hard-disk storage 
system runs in parallel with the 
CD-ROM so that information can 
be entered, manipulated, and 
changed constantly. The user can 
link up his specialized data over- 
lays visually and interactively to 
the DeLorme mapbase by using lat- 
itude, longitude coordinates. 

“It’s a leap-frog development ap- 
proach for the user,” says De- 
Lorme. Updated information isn’t 
made permanent by addition to the 
CD-ROM until its next pressing. 

“There’s a specific date upon 


which an update to the mapbase is 
converted to laser disk,’’ explains 
DeLorme. ‘“‘That’s the ‘for-the- 
record’ reference point.” 

DeLorme gets downright messi- 
anic about the dimension of time 
and its attendant potential for be- 
ing able to display real-time, real- 
world geopolitical events against a 
detailed map. He sees applications 
where the value of plotting eventu- 
al data is not only in making up- 
dates, but in making predictions. 

For now, though, his marketing 
interest is in working with other 
companies and government agen- 
cies that have an application re- 
quirement for a system with the 
capabilities his has at the price his 
will cost. He cites the command- 
and-control, real estate, utilities, 
and transportation and carrier in- 
dustries among those that can 
really use his invention. 

DeLorme thinks the trucking in- 
dustry, particularly fleet operators, 
will realize the greatest leveraged 
benefit from an automated routing 
and tracking system. “‘For manage- 
ment,” he says, ‘‘an ID photo of a 
truck driver along with his cargo 
manifest could be displayed as that 
truck is tracked along city streets.”’ 

Paper charts and maps may be- 
come a thing of the past, DeLorme 
says, but if they don’t, he’s not wor- 
ried. “Imagine yourself sitting at 
home with your PC and pen-plotter 
or printer and deciding you want to 
go hiking in the White Mountains 
but need a map. 

“You load your DeLorme’s New 
England Outdoor Recreation Atlas, 
fly down to the section you want to 
visit, and make your own trail 
map,” says the man who started by 
making high-quality outdoor recre- 
ation maps. 

DeLorme is nothing if not a map- 
ping visionary. If his wish list of 
applications for his real-time GIS 
and automated mapping system is 
long, his current business plan is 
a bit shorter: ‘““We’re moving slow- 
ly and carefully. We worked on this 
thing for three years before we 
looked up to see who might be in- 
terested. Now we’re ready.” 

There’s a certain air of chutzpah 
about this man from a small town 
down Maine whose dream is to digi- 
tize the world and present it on a 
silver disk that fits in the palm of 
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MG100 MG200 MG600 


1K x 780 Resolution MG100 specification MG200 specification 

15" Sereen + multiple emulations + non-interlaced display 
TEK 4014 compatible various keyboard layouts up to 512K display list 
DEC VT220 compatible custom firmware background print mode 
Interlaced display multi-page 


coy 


MX2000 specification 
14” non-interlaced display | + TEK 4107A compatible + 19” screen 19” non-interlaced display 
TEK 4105A compatible 
JEC VT241/Regis 


MG600 specification 


640 x 480 resolution 


MX6000 MX8000 


MX4000 specification 1K x 768 resolution 


TEK 4109A compatible up to 1Mbyte display list 
TEK 4109A compatible 


DEC VT220 compatible 


IT 


TEK4014 COMPATIBLES — TEK4I00 REPLACEMENTS 


From low cost high performance 
monochrome to large screen high 
resolution color, Pericom’s Monterey range 
is fast becoming the intelligent choice for 
one stop shopping. 

At home on the VAX, MicroVax or other 
popular hosts, the Monterey range will 
integrate with most graphics software from 
Presentation Graphics to CAD. 

Flawless compatibility with TEK 4014, 
4100 graphics and DEC VT220 alpha 
protocols are inherent in the design. DEC 
Regis, GKS and other protocols are 
available optionally. 

Advanced technical features and a high 

, level of local intelligence 
_ takes the load off the host 
. and brings you the 


in greater detail — with 
fast re-draw. 


*$3) — \ complete graphics picture 


VAX, TEK and DEC 
are trademarks. 


PHONE FAST’ — 
WESTERN:213 6189190 CENTRAL:7B 240 4848 
fm EASTERN: 609 8950404 OR CLIP THE COUPON 


It’s a friendly picture too — with flicker 
free non glare screens that you can swivel 
and tilt into the most comfortable position 
—and because there’re Pericom products 
you can specify the keyboard layout and 
customise firmware if the standard 
configuration doesn’t quite match your 
needs — a flexibility we think you'll 
find refreshing. 

A wide range of I/O options are available 
to build an efficient cost effective 
workstation. These include various size 
digitisers, joysticks, mouse and a variety of 
mono and color hard copy devices in 
different price performance categories. 

We'd like to tell you more about 
reducing costs and improving efficiency 

with the Monterey solution. 
- So call us today and get 
~ J the complete picture, 
J or clip the coupon below. 


7 Headquarters and Western Region 
' 2291, 205th Street, Suite 103, 
Torrance CA 90501. Los Angeles. 
y Telephone 213 618 9190 

Fax 213 618 0660 


Please send me further information on the Monterey range. 


NAME/TITLE 


COMPANY + Paes Lee Be.) ” 
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_ AT&T Truevision™ high color-resolu- 
tion graphics products can unleash 
powers you never dreamed your PC 
possessed. The power to work with 
digitized video images, captured in 
living color. The power to create your 
own images, with incredible flexibility. 
_ And the power to blend alittle of — 

_ both, with remarkable dexterity. 


Amazing but true. 
Digitize an image with your Truevision 
_ Advanced Raster Graphics Adapter 
(TARGA) or Image Capture Board 
(ICB). And then put our Truevision 
Image Processing Software (TIPS) to 
work. To airbrush, retouch, and rede- 
sign. To change colors, tints, and 
shades. To copy portions of the 
screen and blend them. Smoothly. 


Capture images 
that capture attention. 


EE ¥ 


To move objects from here to there, 
or eliminate them completely. To add 
elements from other pictures. And to 
superimpose text and graphics. 
Pre-time and pre-arrange your 
TV-quality images into an electronic 
slide show with our PC Carousel 
Presentation Software. Send them to 
other locations over ordinary phone 
lines with Truevision Still-Frame Tele- 
conferencing Software, or produce 
slides, transparencies or instant 
photos with the Truevision Film Printer. 


Truly economical. 
Everything you need comes right off 
the shelf and works with AT&7, IBM, 
and plug-compatible PCs. And every- 
thing is affordably priced: 

Truevision Image Processing 


= (il) 


The right choice. 


_ Truevision is a registered trademark of AT&T. IBM is a registered trademark of International Business Machines Corp. 
Truevision design and development by: KLACAACCCJWHCBHRAKSGKBBRJSSJKSJAWANW 


© 1986 AT&T. 
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TV-quality images far beyond conventional PC graphics. 


Software (ICB version, $695: each 
TARGA version, $1,250); 

AT&T TARGA graphics board 
(Model 16, $2,995; Model 24, 
$3,995; Model 32, $4,995), or 

a Truevision Image Capture 

Board ($1,295); 

Truevision Film Printer ($2,995). 


True Advantages. 

Picture all the ways you can use TV- 
quality graphics to heighten creativity, 
increase productivity, and enhance 
communications efficiency. So call. 
We'll help you capture the images 
that will help you capture attention. 
AT&T Electronic Photography & 
Imaging Center, 2002 Wellesley 
Boulevard, Indianapolis, IN 46219. 
1-800-858-TRUE. 
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DOGS Not Napping, 
but Mapping 


British tools dig subsurface success 


By Bruce A. Taylor 


elieving that the necessary 
computer graphics design 


and display technology was 
nearly in place in 1979, the Na- 
tional Joint Utilities Group 
(NJUG) of England called for a test 
of what a CAD mapping system 
could do for utilities planners. 

Accurate recording of 
underground services has 
been needed since the first 
would-be oil baron laid a 
line. But the magnitude of 
subservice utilities develop- 
ment has increased in the 
past 30 years or so to such 
an extent that maintaining 
and updating relevant in- 
formation has become a 
mind-boggling task. 

The unambiguous charge 
for the NJUG test was ‘“‘to 
examine, in conjunction 
with Ordnance Survey 
(OS), the present use of dig- 
ital record techniques by 
the public utilities and 
to. . .set down parameters 
for their future use, with 
particular emphasis on the 
cooperative use. . .for rec- 
ord information purposes.” 

Water, gas, electricity, 
and telephone were the 
utilities represented on the 
working party together 
with the NJUG national 
coordinator and an Ord- 
nance Survey (OS,the na- 


Bruce Taylor is CGW editor- 
in-chief. 
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tional mapping agency) represen- 
tative. The West Midlands city of 
Dudley served as the test site be- 
cause digitized maps done by the 
OS and the Dudley Metropolitan 
Borough Council were already 
available. Norman Harrison of the 
Midlands Electricity Board was 
named project manager, a title he 
still holds. 

By late 1982, the test system, the 


Unlike discrete CAD designs, maps represent 
a conceptual grid of extended geography. 


Design Office Graphics System 
(DOGS) from Pafec (Nottingham, 
UK), had been chosen. At that time, 
DOGS was a general-purpose draft- 
ing package, explains Pafec’s map- 
ping product manager Ian Gibson, 
but it was chosen in part because 
there had been some experience us- 
ing DOGS for mapping. “Actually, 
we'd already added some small 
modules for mapping,” he says. 

Pafec now makes DOGS 
packages for solids model- 
ing and numerical control 
as well as for traditional 
mechanical design and 
mapping. DOGS runs on 
computers from Apollo, 
Sun Microsystems, Prime, 
DEC VAX, Data General, 
Hewlett-Packard, and 
Gould. It operates with a 
wide range of terminals 
from Tektronix, Westward, 
Megatek, Lexidata, and 
Ramtek. 

Fortran is the develop- 
ment language and Basic- 
like Parametric Symbols is 
the user programming lan- 
guage. The software sys- 
tem costs approximately 
24,000 pounds sterling for 
a stand-alone workstation 
such as an Apollo DN 3000 
and as much as 60,000 
pounds for a multi-user 
system based on a DEC 
VAX 8200. 

The NJUG’s original 
1983 installation for the 
Dudley test used a Prime 
550 Mark II with 1.5M of 
memory and two Prime- 
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supplied 300M hard disks, a 180- 
cps printer, a nine-track magnetic 
tape drive, five Tektronix 4114 
color graphics workstations with 
local memory, and a Benson 1332 
pen plotter. 

Each Tektronix terminal had its 
own hard-copy printer for screen 
dumps. Including DOGS software, 
the whole system cost about 
350,000 pounds. 

Since then, a675M hard disk has 
been added as well as five low- 


DOGS provides simultaneous use 
while keeping a lid on security. 


resolution, monochrome, 15-inch 
display graphics terminals from a 
British firm, Datapath. Each ter- 
minal is supplied with a Benson 
model 6201 digitizer. 

“The main difference between a 
CAD system and one for cartogra- 
phy is conceptual,” says company 
spokesman Stuart East. ‘“Engi- 
neering drawings are, by design, 
single-sheet or single-screen dis- 
plays,” but it’s a given that a map 
represents a grid of a continuous 
geography that, at outside, in- 
cludes the entire earth’s surface. 

“For mapping purposes,” says 
East, “having to recall a different 
map whenever you want to look at 
a different part of the country is in- 
convenient, particularly when the 
area of interest borders two maps.” 

Maps also vary from engineering 
drawings in the amount of informa- 
tion they need to contain. An en- 
gineer simply produces another 
detail drawing when he needs more 
finely detailed data. 

‘“‘A map user,” East points out, 
“needs to get at all of the informa- 
tion in the same place. That might 
mean looking at a whole city but 
still being able to extract all the 
relevant information about each 
pipe or cable.” 

Pafec’s approach to mapping CAD 
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is also conceptual. The problems 
associated with mapmaking are re- 
solved within the concept of a con- 
tinual map base, one that can be as 
large as a whole continent but still 
permits the user to zoom and pan. 
For that sufficient detail within 
a readable display, levels or layers 
of information are switched on or 
off as the user zooms in or out. 
‘“‘At the most macro level,” says 
East, “‘only the outline of the con- 
tinent shows. As the user moves in, 
details—county boundaries, cities, 
major highways—appear. [At the in- 


nermost level] individual drains or 
switching points would be revealed. 

‘““At this stage, we can retrieve 
non-graphical information like 
size, material, depth, last main- 
tenance visit, and so forth.”’ 

DOGS can also calculate grid 
references and lengths of pipe or 
cable between two points. Selective 
searches (of all pipes of a particu- 
lar diameter, for instance), can be 
performed for cost-estimating. 

A key part of the original char- 
ter for the Dudley test was the 
“cooperative use’”’ of the system. In 
computer jargon this translates as 
multi-user. DOGS provides such an 
environment while retaining 
needed security. ‘““Generally speak- 


“Dont Look Now, 
But You Just Crashed” 


By Jennifer Dritt Wight 


e hear, occasionally and 
in vague terms, of test 
flight or training crashes. 


The Thunderbirds have had their 
losses, and just a few months ago 
rumors of an F-19 crash made the 
stuff of hot news stories. 

In the pilot’s place, most of us 
would rather learn to deal with the 
dangers of high-speed flying in 
safety. Funny, the pilots feel the 
same way. With the introduction of 
a new visual simulator developed 
by LTV’s Vought Corp., the Navy 
is bringing the danger of the cock- 
pit into the safety of the classroom, 
that is, the test simulator. 

The new system at Cecil Field 
Naval Air Station in Florida puts 
the pilot in supersonic real-time by 
combining a new photographic 
technology and three Harris super- 
minicomputers to achieve super- 
sonic simulation speed. 

Instead of combining thousands 
of shaded polygons to create an 
arcade-style cartoon image, the 
CAPTYV simulator uses an array of 
high-fidelity still color photo- 
graphs. To collect the images, 
Vought’s seven-lens camera photo- 
graphs seven images on one frame 
while mounted under a plane. 


Jennifer Dritt Wight is C@W chief copy 
editor. 


After optical and computer pro- 
cessing, the undistorted 360-degree 
composite photos are stored in a 
database along with exact geodetic, 
geographic, orientation, and aero- 
dynamic data. In the simulator, a 
trainee sees the result on six con- 
tiguous screens that afford a field 
of view of 120 degrees elevation and 
180 azimuth. A typical mission 
uses about 6000 photos. 

The CAPTV relies on a master/ 
slave computer relationship to 
coordinate the simulation ele- 
ments. When a pilot changes direc- 
tion or increases speed, an analog 
signal is sent to the master Harris 
800. It, in turn, directs all the cock- 
pit instruments to respond accord- 
ingly—air speed indicator, fuel 
gages, altimeters, etc. 

The master H-800 communicates 
the data at 30 or 60 Hz to the sec- 
ond 800, which is running the vis- 
ual system, so that the pilot sees 
the right scenes. The 1.6 MIPS vis- 
ual system H-800 must predict 
where the pilot is going to fly every 
five seconds so that it can update 
the images. The prediction is made 
on the basis of data received from 
the master 800, and each photo is 
updated 30 times a second. 

The third H-800 also acts as a 
slave to the master. This computer 
is responsible for the forward- 
looking infrared system which pro- 
jects video from another database 
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Going on maneuvers in LTV Corp.’s new simulator based on 
photographic imaging. 


onto a heads-up display in the cock- 
pit. While the FLI and CAPTV sys- 
tems are separate, both depend on 
data from the master 800. 

The CAPTV’s image-generation 
system is composed of the video- 
storage system, video-digitizer sys- 
tem, scene-storage system, and cell- 
processor system, all controlled by 
one of the H-800 superminis via a 
party line bus linked to a buffered 
block channel. The H-800 commu- 
nicates in block mode with all the 
systems, each system having its 
own address on the party line. 

The visual database is stored on 
16 videodisc players in the video 
storage system. Each videodisc 
player holds up to 54,000 frames, 
for a total of 864,000 frames of 
information. It takes 36 frames to 
create an entire picture as it’s seen 
from a plane at a given point. 

The H-800 locates the frames it 
needs and directs them to the video 
digitizer where the analog video 
information is digitized. Three 
identical independent channels al- 
low simultaneous access to three 
disc players while the other 13 can 
be searched for anticipated scenes. 
Status of all 54,000 frames in each 
of the 16 videodisc players is moni- 
tored by the H-800 every 30 Hz. 

Once the data is digitized and 
multiplexed, the H-800 directs it at 
a 14-MHz rate through three chan- 
nels into the scene storage system, 
a kind of large RAM. The scene 
storage system has two identical 
sections, enabling video informa- 
tion to be written in one section 
while it’s read from the other. Then 
the two sections are flip-flopped by 
the H-800 so that new video infor- 
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mation can be written. The infor- 
mation in the scene storage system 
is kept on 36 digital memory boards 
written at a 14-MHz rate, three at 
a time. Each board contains 327,680 
bytes of digital video data. 

From the scene storage system, 
the data is moved through a multi- 
channel bus system into the cell 
processor system for viewing. 
There are four cell processors, each 
responsible for storing one-fourth 
of the pilot’s field of view. 

The H-800 tells the scene storage 
system which part of the scene to 
give to each cell processor. Then it 
directs the cell processors to per- 
form the raster manipulation nec- 
essary to put each part of the scene 
into the proper 3D perspective. 

The output of the cell processors 
is 875-line video read at a 21-MHz 
throughput. The data is converted 
from digital to analog and is sent 
to independent light-valve televi- 
sion projectors for rear-projection 
onto the six screens of the 
simulator. 

The pilot, unaware of the compli- 
cated machinations behind what 
he’s seeing, can concentrate on 
learning how to stay alive. 

But it is a complicated, even bur- 
densome, process. Supermini tech- 
nology and a lot of cleverness has 
produced a system that works, but 
one that depends heavily on mas- 
sive forward-collection of data (as- 
suming it’s available—the Navy is 
working to incorporate reconais- 
sance satellite data for inaccessible, 
i.e., Soviet-bloc, terrain) and the 
hope that logical algorithms can 
and will accurately predict human 


response to a given situation. © // 
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ing,” says East, “all users don’t 
have equal-access rights to the map 
base. While it’s true that all users 
can display any part of the system, 
they can modify or manipulate data 
only for the part of the service for 
which they have access codes.” 

In this environment, users can’t 
update information simultaneously. 
As an operator windows in on a par- 
ticular area, he automatically locks 
out other operators. This lock can be 
either fixed or dynamic. 

“The fixed window lock,” says 
East, “can be specified initially to 
prevent others from modifying any 
information in the active view of 
the user. He can roam around his 
area unhindered. 

‘‘A dynamic lock locks only the 
active view. The user can then 
roam around freely unless he in- 
fringes on another user’s window.’ 

The Dudley test had the advan- 
tage that the OS maps had already 
been converted from paper to digi- 
tal form. Pafec’s Gibson says that 
manual digitization is all that’s re- 
quired. “Only records information 
from the various utilities has to be 
digitized,” he says. That data is up- 
dated only periodically. 

Digital data in magnetic tape 
form, the data was simply trans- 
fered to DOGS’ host memory. “Un- 
fortunately,” says East, “only some 
seven percent of the UK has been 
converted, so users are lucky if 
their whole area is available. 

An edge-matching option built 
into DOGS-Mapping, as this CAD 
variation is now named, provides 
for manipulating information at 
the edges of maps so that they can 
be matched exactly. 

Intelligent scanners will lead the 
way to rapid hard-copy map digiti- 
zation, says East. 

Pafec is well on the way to provid- 
ing a solution for this problem as 
well. Raven is the product name for 
the scanner to work with the DOGS 
version now under development, al- 
though a limited-format machine is 
available, according to East. 

Pafec has over 50 systems in- 
stalled. Most of them are at water, 
gas, and electric utilities; commu- 
nications firms; and government 
agencies at various levels. ! 
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How to get 


CAADAM capability on your 
IBM PC AL 


easy to use. In fact, no retraining is 
necessary if you’re already a CADAM 
user. MICRO CADAM comes complete 
with user guide, self-training course, 
CADAM Function Key Box, and three- 
button optical mouse. 

Put CADAM capability on your 
desktop today with new, powerful 
MICRO CADAM. For immediate delivery 
or more information, call toll-free 
800-556-1234 Ext. 24. In California, 
call 800-441-2345 Ext. 24. 


Call on 
MICRO CADAM. 


Here’s a fast, easy way to put 
CADAM® capability on your desktop today. 

Simply pick up the phone and 
order new MICRO CADAM™ software 
that runs on the *IBM® Personal 
Computer AT 

As a subset of mainframe 
CADAM—the industry standard 
CAD/CAM tool for the design and 
production environments—MICRO 
CADAM includes many of the same 
advanced features, and supports a full 
range of capabilities that let you 
quickly create simple geometry, or 
produce highly complex designs— 
including automatic projections 
of isometric views. 

MICRO CADAM’s unique user 
friendly interface maximizes produc- 
tivity by allowing the easy selection of 
numerous design capabilities. What’s 
more, geometric models created on 
MICRO CADAM are fully compatible 
with mainframe CADAM. 

Even if you’ve never used a 
CAD/CAM system before, MICRO 
CADAM is quick to learn and 


*Or a similarly configured IBM PC/XT® CADAM is a 
registered trademark and MICRO CADAM is a 
trademark of CADAM INC. IBM, Personal Computer 
AT, and PC/XT are registered trademarks of 
International Business Machines Corporation. 
© {986 CADAM INC 


MICRO CADAN... 
The Ultimate PC CAD Production Tool 


A 


aw 
CADAM INC 


A SUBSIDIARY OF LOCKHEED CORPORATION 
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Agreat performer doesn'tleave 


you wishing for more. 


Introducing the Gould IP9000 
image Processing Series. 

Never again compromise on perfor- 
mance. The Gould IP9000 has every key 
image processing function built-in. All the 
competitors put together can’t match it. 


But the IP9000 Is more than functions. 
Full 1024 x 1024 x 32-bit memory offers 
maximum processing and throughput 
on true color images. And with the future 
extended memory option, capacity jumps 
to 4096 x 4096 x32 bits. Amazing. 


The 1280 x 1024 60Hz, non-interlaced 
color display gives you the largest, flicker- 
free viewing in image processing. 


High Performance Solutions in Factory Automation, Computers, Instrumentation, Defense and Semiconductors. 


New bus design offers substan- 
tially better throughput. 

The unique bus architecture runs multiple 
functions concurrently. Including host, 
digital video processing, auxiliary graph- 
icS processing and geometric warping. 


The programmable master sync supports 
any line rate and image format down- 
loaded from the host. In short, the IP9000- 
series has the capabilities and productivity 
features you need to do more work faster. 
Much more. 


Gould image processor users, 
keep your existing software! 
The IP9000 runs LIPS and all other soft- 


ware developed for the IP8000. Just hook 
up the host computer and go. 


You’re ready to grow, too. The IP9000 is 
expandable and upgradeable. Gould will 
provide new options as you need them. 


IP9516 single-user 
image processing 
system—design, 
production and 
support by Gould 
Inc., a Fortune 

500 company. 


Ask for complete details and 
specifications. 

To learn more about the IP9000 Image 
Processing Series, contact your local 
Gould IGD representative. Write: IP9000 
Marketing, Gould Inc., Imaging and 
Graphics Division, 46360 Fremont Blvd., 
Fremont, CA 95438. Or simply call 

(415) 498-3200. 


Don't delay. This is the great performer 
you've been wishing for. 


A Decade of Excellence 
in Image Processing. 
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=" GOULD 


Electronics 


Right: “Sky Dancer’ by Tom 
Baggs, first place, ICB 
digitized. Below: “Viso2” by 
Mario Canali, third place, 
TARGA hand-drawn. 


Below: “Tree2” by Bibiana 
Gasparik, honorable 
mention, ICB hand-drawn 
(Bibiana also took second 
place in ICB digitized). 
Facing page, top: “Twin 
Peaks” by Steve Stretchberry, 
third place, TARGA digitized; 
bottom: “Unremembered 
Name” by Craig Johnson, 
first place, TARGA 
hand-drawn. 


we 
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Truevision Art 
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oO encourage innovative and 
creative computer art, AT&T 
and Island Graphics cosponsored 
this year’s Truevision Art Contest 
and awarded $20,000 in prizes to 20 
winners. The only entry requirement 
was that all images be created using 
Truevision products (AT&T’s ICB and 
TARGA boards and the Truevision 
Image Processing Software developed 
by Island Graphics). What this means | 


is that all the images on these pages, 


as well as our cover image, were 
created on PC-based systems costing 
under $10,000. 

The 300 entries were divided into 
four categories: ICB hand-drawn, ICB 
digitized, TARGA hand-drawn, and 
TARGA digitized. First place winners 
in each category received $3000, 
second place winners came away with 
$1000, third place took $500, and two 
honorable mentions in each category 
received $250 each. 

Judging the entries were Patric 
Prince, ACM SIGGRAPH Art Show 
chair; Margaret Neal, managing 
editor of IEEE Computer Graphics 
and Applications; Raymond Jacobson, 
contributing editor of Computer 
Graphics Today; yours truly; and 
AT&T and Island Graphics staff. 

Based on this year’s success, the | 
competition will definitely become an — 
annual one, according to Rand 
Schulman, Island Graphics’ director 
of marketing. Plans call for 
additional corporate sponsors and > 
“increasing the scope to open the 
competition up to all computer 
graphics entrants,” says Schulman. 

Winners not illustrated i in this issue 
are Mary Holzer, Mary Donahue, | 
Cliff Johnson, Jeffery Jensen, Harvey > 
Weinreich, Guido Voltolina, Peter 
Montgomery, Karen Fox, Nancy 
Casalina, Paul Reiche, Ian Allen, 
Jesse Kapili, and Keith Hampton. 
—Tom McMillan 
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Fi CC Computers and Communications 


Your first color monitor should 


NEC introduces the only 
color monitor you need. 
Superb resolution plus 
MultiSync for across-the- 
board compatibility with all 
three PC graphics boards 
made by IBM? for business 
graphics, CAD/CAM, 
computer art, and text. 


Now there’s one high 
resolution color 
« .) monitor that does 
¢ ‘ things your way. 
{7 7 The MultiSync™ 
ioe } 


It gives you the 
best color resolu- 
tion available at 
A if the price. 
@ Comaamniee with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compati- 
bility with 
the |BM® 
Enhanced 
Graphics 
Adapter 
Board 


@® MultiSync, the NEC 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz— 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that 


monitor from NEC. 


cc 9 
~ 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn’t know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
960 vertical lines, on a large, 
13” diagonal viewing area. 


All from NEC, a 


are fully compatible withthe ~ 48 

IBM PC, PC/XT, and PC/AT, eh ~ name respected around 
now and in the future. Ziad the world for advanced, 
@ Fullimplementation of “4 reliable products backed 


high resolution graphics 
software for business and 
other applications, now 
and in the future. 

@ And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 


(z= as 


Ki 


| by nationwide service. 


Compati- 
bility with 
the IBM® 
Profes- 
sional 
Graphics 
Adapter 
Board 
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be good enough to be your last. 


It’s the one color monitor that 
does everything your way. 


Leading Desktop Computer Vendors 
Market Share: New Shipments 

Compati- ; 
bility with 
the IBM® 
Color 
Graphics 
Adapter 
Board 


But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor’s capabilities. Then 
draw your own conclusions. 


For information dial 


-800-447-4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Computer Products Division 

1255 Michael Drive 

Wood Dale, IL 60191-1094 


Here They Come Again 


Changing times prompt Apollo to revamp 
structure for a new business stage 


By Stephen Porter 


hose following the trade press 
headlines know 1985 was no 


picnic for Apollo Computer. 
Just as it was entertaining lofty 
thoughts about doubling its work- 
force to 6000, the workstation pio- 
neer saw its $23 million profit of 
1984 crumble into a $1.5 
million loss. Some 300 
positions were slashed 
from the payroll, and 
company employees 
were given a six-day fur- 
lough—unpaid. 

But all that’s old news 
as far as company execu- 
tives are concerned. A 
quietly confident bunch, 
they aren’t given to 
making bold predic- 
tions—not one will pro- 
ject a revenue figure for 
1986. Nevertheless, 
they feel that the com- 
pany has learned some 
hard lessons and made 
the appropriate changes. 
They say Apollo’s poised 
for a new wave of growth 
and success. 

According to initial in- 
dications, they just 
might be right. The company re- 
placed its entire product line in 
February. In June it proudly re- 
ported a second quarter sales figure 
of $88 million, a company record. 
And in a matter of months the com- 
pany sold more than 4000 DN3000 


Stephen Porter is CGW’s East Coast associ- 
ate editor. 
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workstations, giving Apollo legiti- 
mate bragging rights to one of the 
hottest pieces of property in the 
workstation market. 

Still, Apollo CEO Thomas Van- 
derslice is holding his breath. ‘““This 
is the most nervous time of all. 
You’ve done all the things you 
want to do to get the company 
turned around. You think it’s posi- 


Apollo CEO Thomas Vanderslice: ‘This is the 
most nervous time of all.” 


tioned well. Now you’ve got to just 
keep going to see if you’re right.”’ 

Apollo was founded in 1980 by a 
group of seven men fascinated by 
the emerging concept of distributed 
computing. Combining that witha 
belief in the importance of interac- 
tive bit-mapped graphics, they in- 
troduced their first product in 1981 


and established a new market for 
engineering workstations. Today, 
the company is headquartered ina 
modern, two-story brick office 
building in Chelmsford, Massachu- 
setts. And even though the com- 
pany suffered a loss for 1985, 
revenues still grew 37 percent to 
$259 million. Only three of the 
original seven founders remain 
with the company, how- 
ever, so it’s still clearly 
a company in transition. 

Company officials cite 
a critical mass of about 
$300 million as a natu- 
ral cause for the transi- 
tion Apollo’s been going 
through for the past 
year or more. At that 
stage, seat-of-the-pants 
planning is no longer 
adequate. It was this 
need for structure that 
eventually brought 
Vanderslice to Apollo. 

Formerly the presi- 
dent of GTE and, before 
that, an executive vice 
president at General 
Electric, Vanderslice, 
54, joined Apollo in De- 
cember 1984 as presi- 
dent at the request of 
company co-founder and 
former CEO John William Podus- 
ka Sr. When Poduska left in 
November 1985 to start his third 
company (his first was Prime Com- 
puter), Vanderslice added CEO to 
his title. 

What attracted him to Apollo, 
says Vanderslice, was Poduska 
himself. “I was really fascinated 
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with Poduska and what he was try- 
ing to do. He has this infectious en- 
thusiasm,” says Vanderslice. ‘““He’s 
got this dream. In the same breath 
he would tell me about his dream, 
he’d say ‘I’m absolutely awful in 
day-to-day operations.’ This guy 
was recruiting his successor.” 

With Vanderslice replacing Po- 
duska, the change in style has been 
considerable. Where Poduska was 
a visionary, Vanderslice is an oper- 
ations man. “He likes a clean 
desk,” says an Apollo employee. 

One of the most important 
changes Vanderslice has made, 
says David Nelson, is the empha- 
sis he puts on quality control. Nel- 
son, 44, is vice president of 
advanced technology and a com- 
pany co-founder. Back in 1980, it 
was his home that served as Apol- 
lo’s first office. 


turing plant in Exeter, New Hamp- 
shire represented one of the biggest 
outlays. The 260,000-square-foot 
building is an impressive, fully- 
automated plant that gives Apollo 
plenty of growing room. Vander- 
slice says Apollo will be glad to have 
that extra space a year from now, 
but admits it was a bit of a finan- 
cial drag in a year when revenues 
were at the $300 million mark. 
Roland Pampal, senior vice presi- 
dent of technology and marketing, 
plays an important role in the man- 
agement changes at Apollo. Pam- 
pal, 51, spent 26 years in a variety 
of positions at IBM and was vice 
president of R&D and a member of 
the operating committee at Prime. 


“It’s more than just a product sell, ifs a 
company sell.” Buf changes in practices 
alone won't keep Apollo on fop. 


“Quality control isn’t all that 
important when you’re putting out 
100 machines a year,” Nelson ex- 
plains. “But when you get up to 
many thousands of machines per 
year, you ve got to get that under- 
stood. I would say quality control 
is the most significant transition 
that a company goes through. 

“You really have to adjust prac- 
tically every internal process you 
can think of, all the way from the 
priorities placed on design to the 
priorities placed on service, and 
everything in the middle. Even 
marketing has to be adjusted. Mak- 
ing the numbers is no longer the 
first priority here. First priority is 
shipping a quality product.” 

Other areas that have received 
Vanderslice’s attention include in- 
ventory and cost control. In the be- 
ginning, says Edward Zander, vice 
president of corporate marketing, 
the company was growing so fast 
that budgets were made in spare 
time, if at all. Now budgets and in- 
ventory control are integral parts 
of management practice. 

Last year’s red ink, says Vander- 
slice, spilled out mostly because 
of large fixed costs. The newly 
constructed $600 million manufac- 
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After a short stint with AT&T, 
Pampal was recuited by Vander- 
slice last January. 

Pampal’s function at Apollo is to 
integrate more closely marketing, 
R&D, and manufacturing functions. 
It’s a new position that involves 
forecasting company needs and 
planned product announcements. 

The position is necessary, Pam- 
pal says, because of the size of the 
company. “You have to begin to do 
things a lot differently. Take the 
phasing-in of anew memory board 
as an example. When you do stuff 
like that you have significant ques- 
tions relative to inventory, capital 
expense, and getting manufac- 
turing up to speed on building the 
new product. Really tricky stuff.” 

Pampal has also spent time on 
strategic planning for Apollo. He 
has created individual business 
units such as Apollo’s federal busi- 
ness unit. He has pushed more 
resources into the Unix effort. And 
he is playing a key coordinating 
role as Apollo moves to reach be- 
yond its traditional ECAD and 
MCAD markets into such areas as 
computer-aided software engineer- 
ing (CASE), artificial intelligence, 
and electronic publishing. 


Apollo, says Zander, must con- 
vince its customers it’s a long-term 
player in the workstation market. 
‘“‘At this level, it’s more than just 
a product sell—it’s a company sell. 
It’s a sell of workstation support, 
educational programs, the values 
of the company, and the values of 
its manufacturing.” 

But changes in management 
practices alone won’t keep Apollo 
at the forefront of the workstation 
market. Executives here know true 
market leadership will also require 
technological innovation. 

“This whole part of the industry 
is just unbelievable,” says Pampal. 
“It demands growing technology. 
Boy, you want excitement. You 
want a dogfight.” 

But how does a fast-growing com- 
pany that is trying to institute 
more structured management prac- 
tices avoid squashing the entre- 
preneurial spirit that fosters 
technological innovation? 

“That’s always the trick,” Pam- 
pal says, smiling and leaning back 
in his chair. “‘A lot of people talk 
about entrepreneurs. When I read 
some of the things they write I won- 
der if they were ever operational 
managers. Some people will set up 
a function that they say is going to 
foster entrepreneurism in their 
company. That’s a lot of baloney. 
It’s more of an attitude.” 

After a thoughtful pause, Pampal 
continues. “I hate bureaucracy. It’s 
the kiss of death. The trick is in the 
degrees of freedom provided to pre- 
sent ideas, bring them forward, and 
get them done—creating an envi- 
ronment where people can do that.” 

Pampal recalls one instance 
where the best way to encourage 
technological innovation was to 
leave well enough alone. In the 
graphics area, he explains, Apollo 
has a group of people who are the 
company’s “graphics gurus.”’ Upon 
arriving at Apollo, Pampal says he 
gave serious consideration to divid- 
ing that group along product lines. 

“That’s a nice way to manage. 
But eventually I decided that if you 
do that you'll lose some of the pro- 
fessionalism and creativity asso- 
ciated with graphics. It would be 
better to force the product people to 
work together to integrate their 
ideas. So that was an example of 
something I sorted through and 
said, ‘Don’t screw it up.” 
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S 
Finally, there’s a 
computer graphics 
system made by a 
company that knows 


more than just _ 
computer graphics— 


Burroughs. 
With the GP2000, 
Burroughs brings 


its years of experience 
in mainframe com- 


= 
puters to the emerging 
field of computer 
graphics. 
Which means you 
) 


get a computer graph- 
Ics system that can 


work alone or witha 
mainframe to produce 
the most sophisti- 
cated images; every- 


thing from data-driven 
business graphics 


4 
and maps to intricate 
illustrations and 
even special 3-D solids. 
What’s more, 
| | because it’s from 


Burroughs, the 
© 1985 Burroughs Corporation 


GP2000 is backed by 
one of the most 
experienced support 
teams in the business. 
A team that will come 


to you to install the 
system and teach your 
people how to use it. 

@ To find out more 
about the new 


Burroughs GP2000 
computer graphics 
system, call us at 1-800- 
621-2020. 

Once you see what 
Burroughs is doing 
in computer graphics, 
no other system 
will look quite as good. 


Burroughs 
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The real key to Apollo’s ability to 
remain on the cutting edge of tech- 
nology may simply be people. 
Despite all the changes in the com- 
pany’s management structure, 
Nelson proudly points out that all 
but one of the 20 engineers that sat 
around his living room in 1980 de- 
veloping the first workstation pro- 
totype are still with the company. 

“The product concept we devel- 
oped back in 1980,” says Nelson, “‘is 
still very much intact and it looks 
like it’ll stay intact for another five 
years. Without any major excep- 
tions, all of the armchair concepts 
we developed in 1980 are relevant 
today—bit-mapped graphics, local- 
area networking, shared-file sys- 
tems, and virtual memory.” 


Networking Came First 

The Apollo product concept cen- 
ters around the Apollo Domain 
network. When the engineers de- 
veloped the Apollo system, Nelson 
explains, they concentrated first on 
the distributed network and second 
on the workstations. This ap- 
proach, he says, is different from 
that followed by others, such as 
fiesty competitor Sun Microsys- 
tems, which first concentrated on 
building workstations and then at- 
tempted to network them. 

This difference, says Nelson, ena- 
bles Apollo to offer a network that’s 
more elegant. For example, rather 
than providing each workstation 
with its own file system, the Do- 
main environment treats the whole 
network as a single file system. 

As for charges that the Domain 
network isn’t as open as, say, the 
Sun Network File System (NFS), 
Nelson concedes the point. 

It can be more difficult to link 
outside vendors’ equipment into 
the Apollo environment, he says. 
That may well make Sun more at- 
tractive to small companies with 
smaller networking needs. But, he 
maintains, once the link is made, 
the Domain network provides a 
more elegant solution. For exam- 
ple, NFS has no concurrency con- 
trols, which means one user could 
conceivably delete a file while 
another user is reading it. Also, 
NFS doesn’t have the consistent 
naming capability that Apollo’s 
system does. 

Still, Apollo is continuing efforts 
to open up its system. Unix is now 
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available on the system, and the 
company is working on integrating 
it better with other system ele- 
ments. Apollo has already agreed 
to support AT&T’s RFS, and it may 
well support Sun’s NFS. 

Besides the Domain network, 
Apollo offers a powerful Alliant 
computer as a system file server 
and three workstations that range 
in price from $10,000 to $80,000. 
The high-end DN580, with its abil- 
ity to do 100,000 3D transformed 
vectors per second, is geared 
toward solid-modeling applica- 
tions. In the mid-range is the 
DN570. And at the low end is the 
DN3000, a 32-bit machine avail- 
able in monochrome or color that 
provides 1.4 MIPS of power and up 
to 4M RAM. In addition to break- 
ing previous price/performance 
barriers, the DN3000 is helping 
Apollo make significant inroads 
into new markets such as CASE 
and technical publishing, Sun’s 
traditional areas of strength. 


More Than MIPS 

“The amount of MIPS available 
on the desktop by 1988 will be in- 
credible,’ Pampal says excitedly. 
But he quickly adds that putting 
more MIPS on the desktop isn’t the 
only answer. Just as important is 
providing a distributed system that 
gives users transparent access to 
large databases and high-perfor- 
mance graphics engines. 

More and more, says Pampal, 
users will be breaking problems 
down and spreading them out 
across a network to take advantage 
of all the available processing 
power. In other words, it’s the in- 
tegration of computing, graphics, 
and networking that’s important. 
‘““We already have a level of that,” 
Pampal says, “but that whole tech- 
nology in the next year and a half 
is just going to go POW?” 

Nelson sees the combining of the 
CPU and the graphics processor 
into a single piece of hardware and 
the adoption of a RISC attitude 
coming down the pike. 

“Tt’s an attitude of placing more 
importance on the compiler for 
generating optimized code,” he ex- 
plains, “thinking of things exclu- 


sively in a high-level language so 
that it isn’t necessary for anybody 
to look at the instruction code and 
the addressing schemes and so on.”’ 

Nelson also sees exciting things 
happening with artificial intelli- 
gence and the user interface. He 
predicts the development of sys- 
tems that can tolerate the peculiar- 
ities of a user and adapt to them— 
learn habits and anticipate and cor- 
rect mistakes. He sees low-cost 
databases being incorporated into 
AI systems so that engineers can 
dynamically add knowledge to 
speed the solution of problems in 
a more meaningful way. 

One thing Nelson doesn’t expect 
is the emergence of a workstation 
market dominated by IBM and 
DEC. Just as the giants weren’t 
able to put Prime and Data General 
out of the minicomputer business 
in the ’70s, neither will they be able 
to force companies like Apollo and 
Sun out of the workstation market. 
“To me,” he says, “‘the basic rea- 
son for this is that DEC and IBM 
have a very broad concept of com- 
puting, and they view a worksta- 
tion as just a component in a much 
larger continuum of computing 
services that they provide. So, basi- 
cally, they’re not focused on work- 
stations in the way we are.” 

Putting all speculation about the 
future aside, Apollo seems to be 
back on track today. It has success- 
fully introduced an entirely new 
product line that is being well- 
received by the industry. It has just 
enjoyed a record-breaking quarter, 
and some industry watchers pre- 
dict the company could reach $300 
to $400 million by the end of this 
year. Overall, since its modest be- 
ginning back in 1980, the company 
has enjoyed a compound annual 
growth rate of 158 percent. 


Not So Cocky 

So isn’t all of that enough to give 
the company CEO something to 
crow about? 

One would think so. But Van- 
derslice, the cautious veteran of 
high tech, isn’t biting. The final 
numbers will do the talking here, 
thank you. “I guess I’ve got to say 
I’m starting to feel good about the 
business,” he says with just a trace 
of achuckle. “I’m not sure, but I’ m 
starting to feel good. Call me i i 
months, all right?” C 
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Junior Color Film Recorder 
16mm, 35mm, 4" x 5" 


¢ Animation 

¢ Business Graphics 

¢ Bright, rich colors 

e Low cost 

¢ Compact size 

¢ Fast film production 

¢ Fast film recording 
speeds: 
—15 seconds for 
16mm image 
—Less than 1 minute 
for a complex 35mm 
slide 

¢ Precise addressability: 
8192 x 8192 


APPLICATIONS 

The CELCO Junior is 
designed to fill a specific 
need where high 
throughput and high 
quality 16mm, 35mm or 
4” x 5” computer- 
generated imaging is 
required. 


OTHER FEATURES 
Low cost, compact 
size, ease of operation 
and CELCO reliability 
make this system ideal 

for animation and 


CELCO Junior produces 16mm, 35mm or 4" x 5" imagery for volume producers of high business graphics 
quality animation and presentation business graphics. producers worldwide. 
The CELCO Junior 


Color Film Recorder 
provides extremely 
accurate film registra- 
tion for the most demand- 
ing animation sequences. 


OPTIONAL CELCO 
CONTROL SOFTWARE 
—Plotting control 
—File handling 
—Complete diagnostic 
and calibration 
routines 

—Job Control Block 
(JCB) for animation 
files handling 


For futher information 
call CELCO today. 
CELCO-Constantine 
Engineering Labs, Co. 
70 Constantine Drive, 
Mahwah, NJ 07430 
201-327-1123 


CELCO, Pacific 


Original photo was digitized by Eikonix in CELCO Junior saves time and makes 1150 E. Eighth Street, 
preparation for computer-controlled money for animators: Data courtesy Pacific Upland, CA 91786 
retouching by Magicmation, Seattle, WA. Data Images. 714-985-9868 


Digital image was then output to CELCO 
Film Recorder. 


CELCO Catalog Sheet No. 158-3A 
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With APC And 
~ Over 100 Graphic 
Z Design Packages. 


— The G500 
Printer/ Plotter 
System. 


2) COMNDEH/Fall '86 


—Booth #2606 


Mitsubishi is a registered trademark of Mitsubishi Electric Corp., 
_ Tokyo. IBM is a registered trademark of International Business 
Machines Corp. AutoCAD is a registered trademark of Autodesk 
oe es 1-2-3 is a registered trademark of Lotus Development Corp. 


Meet the newest high quality graphics 
output device of the Mitsubishi® 
printer family: The G500 Printer/ 
Plotter system. 

Consisting of the printer and graph- 
ics controller card that fits in your 
IBM® PC/AT/XT and compatibles, 
the G500 Printer/Plotter system also 
emulates small format Hewlett Packard 
and Houston Instrument plotters. 

You get high resolution color print- 
ing at 240 dots/inch, with greater 
reliability and at speeds much faster 
than plotters. 


Software Compatibility 

Ideally suited for PC CAD/CAM 
and business graphics color output, 
the G500 Printer/Plotter system allows 
you to run over 100 existing graphics 
software packages— including Auto- 


CAD® and Lotus 1-2-3® 


is the most cost-effective solu- 
tion available. Incorporating 
advanced thermal transfer 
technology, 842” x ll” (A 
size) printout plus the 
capability of printing on 
paper or transparencies, 
the new system 


The G500 Printer/Plotter system 


provides the continuous performance 
and innovations you've come to Be 
from Mitsubishi. | 

Like ergonomic styling for ease of 
operation and convenience. Excep- © 
tional printing for drawings, diagrams 
charts and other complex graphic 
data. Clearly, quickly and quietly. — 
For maximum efficiency, the G500 ~ 
Printer/Plotter system frees up your — 
PC during printing. 


The Single Solution to Printing | 
Productivity 

Only the G500 Printer/Plotter 
system from Mitsubishi can deliver 
this performance. For the single solu- 
tion to printing productivity, call or 
write Mitsubishi today 
for a demonstration or 
additional information. 
Mitsubishi Electronics 
America, Inc., 
Computer Peripherals 
Division, 991 Knox 
Street, Iorrance, CA 
90502. Telephone: 
(213) 515-3993. 
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L] Compatible with Auto- 
CAD® and Lotus 1-2-3°® 
|} Emulates Hewlett 
Packard and Houston 
Instrument Plotters - 
[] Operates with IBM®. 
PCs and compatibles _ 
CJ Frees up PC sais oi 
ae 


ated by AutoCAD on the 
M1 ‘SUBI SHI c 500 COLOR PRINTER. PLOTTER 


MITSUBISHI 
ELECTRONICS 


Mitsubishi Sales Offices: olen TX (214) 241-5300 » Heck Ni @ » _ 


Mt. Prospect, IL (312) 298-9223 * Minnetonka, MN (612) 938-7779 * Norcross, ( 


(404) 662-0758 + Sunnyvale, CA (408) 7305900 + Torrance, CA (213) 515-3993 + — 


Woburn, MA (617) 938-1220 
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Mapping for Success 


PC software puts a new player on the boards 
and gives managers new solutions 


By David G. Grossman 

aster, more flexible personal 

computers are pushing map- 

ping tools to center stage in 
business graphics. While mapping 
has been in the wings all along, its 
cue was sounded by the migration 
from complex, costly mainframe 
systems to the PC, making for 
rapid penetration of the business 
world and leading to new manage- 
ment planning solutions. 

The first commercially available 
software packages for mapping on 
the PC appeared around 1983. Like 
most significant PC developments, 
mapping software began as a cot- 
tage industry—most of the original 
packages were developed for a sin- 
gle client or purpose. One such 
package was used for site location 
by a particular segment of the com- 
munications industry, another for 
demographic data analysis, and a 
third for displaying the demograph- 
ics of party membership and simi- 
lar variables in political campaigns. 


Personalized Capabilities 

In almost all cases, users wanted 
the sort of flexible, interactive 
capabilities they couldn’t get from 
a service bureau or mainframe 
package. They wanted to be able to 
vary the colors or settings on the 
map, adjusting them instantane- 
ously to create the most effective 
presentation. Users wanted to have 
control over the entire map presen- 
tation and didn’t want to leave 


David G. Grossman is a marketing man- 
ager at Rand McNally & Company 
(Skokie, IL). 
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output to chance or to the discretion 
of a third party. 

Privacy and confidentiality, espe- 
cially concerning marketing or in- 
dustry information, were also 
important. Even those who had a 
large mainframe mapping package 
didn’t want to wait for the company 
DP department to schedule time to 
run their jobs. 

Basically, two types of PC map- 
ping packages—full service, analyti- 
cal tools and simpler presentation 
tools—have evolved. These are still 
available today, even though the 
growth of solutions keeps the mar- 
ket in constant flux. 


Full-service products usually in- 
clude many “‘boundary’”’ files, geo- 
graphic database files that display 
the outlines of an area such as a 
state or a county. These boundary 
files allow the user to map almost 
any locale at any geographic level. 

Such full-service packages usual- 
ly provide census data, industry 
statistics, and other demographic 
and economic variables and facts. 
Many of these systems were devel- 
oped primarily as statistical data 
analysis products that gained a 
mapping capability when graphics 
became more common. The map- 
ping capabilities of these packages 


PC-produced map slides make effective presentation tools for 
management decision making and resource planning. (All 
images courtesy Rand McNally & Co.) 
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are often viewed solely as an ad- 
junct feature. Such packages typi- 
cally cost over $10,000. 

The fastest-growing segment of 
PC mapping is represented by the 
simpler, less expensive packages 
that serve more as presentation 
tools than analytical devices. These 
easy-to-use PC products are usually 
menu driven so that a novice can 
operate the program and create a 
map in minutes. 


Mix and Match Needs 

Selling for well under $1000, 
most of these presentation pack- 
ages offer only a few boundary or 
statistical files; the user purchases 
only what he needs. While most of 
these packages operate in the MS- 
DOS environment, some have been 
developed for the Apple and other 
units as well. Large and complex 
maps require the storage space of 
a hard disk, though some of the 
packages can handle basic maps on 
floppy-disk systems. 

Major users of these packages 
tend to be marketers, sales man- 
agers, or corporate planners with 
medium to large companies in a 
variety of industries. Although 
many Fortune 500 companies own 
more comprehensive mapping or 
data analysis packages, most also 
own one or more PC presentation 
packages that are often used in con- 
junction with a spreadsheet pro- 
gram to create maps for a report, 
meeting, or presentation. 

While PC mapping packages can 
produce many kinds of maps, the 
most useful are probably choro- 
pleth maps, which assign colors or 
hatching patterns to predefined 
geographic areas such as zip codes, 
counties, or census tracts. The user 
inputs statistical data for each ter- 
ritory to create a map in which, for 
instance, bright yellow or red 
shows areas of high sales volume 
while blue or green represents 
areas of low activity. Choropleth 
maps also use a dot-density feature, 
placing a dot inside a geographical 
area to represent a numerical unit. 
The major functions of the choro- 
pleth map are highlighting data, 
convincing others, and assisting in 
decision making. 

While the exact uses of PC pre- 
sentation mapping packages seem 
to be specific to each industry, the 
overall need for a quick and simple 
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way to present maps is universal 
and tied to common functions with- 
in corporations. Mapping sales by 
region is the most common appli- 
cation. Sales managers in almost 
every type of business are using PC 
mapping packages to display sales 
results, compare the efforts of indi- 
vidual sales reps, and study trends. 
Zip codes, counties, and states are 
the three geographies most often 
used for mapping sales. Most 
mapping packages offer other sub- 
divisions, including county aggre- 
gations such as areas of dominant 
influence (ADI), dominant market 
areas (DMA), basic trading areas 
(BTA), Selling Areas—Marketing, 
Inc. (SAMI), Nielsen Retail Index 
Territories (NRIT), and others. 


The ADIs, originally produced by 
Arbitron Ratings, are closely asso- 
ciated with measurements in the 
broadcast media. SAMI areas are 
used by supermarkets and grocery 
stores, and the NRIT geography is 
used by a variety of retailers. 

Most PC presentation packages 
allow the user to create a custom 
geography, either by editing an ex- 
isting boundary file or by using an 
auxiliary digitizer such as a mouse. 
Custom geographies aid the sales 
manager who needs to establish or 
revise sales territories. Thanks to 
the PC mapping package’s interac- 
tive capabilities, the manager can 
experiment with variables and 
make instantaneous adjustments. 

Marketing departments often use 
PC presentation packages as fre- 
quently as their counterparts in 
sales to display statistics such as 
market penetration percentages or 
competitors’ sales by territory. PC 


_ A Mapmaker Succeeds with Software 


Rand McNally & Company (Sko- 
kie, IL) has combined geographi- 
cal, demographic, and statistical 
information with computerized 
mapmaking to help users create 
brilliant, colorful, custom maps 
on their personal computers. 
Backed by 130 years of carto- 
graphic expertise in mapping 
products and services, Rand 
McNally’s Randmap is a user- 
friendly, menu-driven statistical 
mapping package. 


Scope of the Base 

Randmap produces maps of 
geographies including states, 
counties, zip codes, census tracts, 
and many others and is fully 
compatible with Rand McNally’s 
collection of boundary files and 
statistical data. 

Since its introduction in 1985, 
Randmap has been installed in 
many companies for many appli- 
cations. Marketers, sales manag- 
ers, corporate planners, general 
managers, and other executives 
in financial services, health care, 
insurance, transportation and 
travel, mass media, marketing 
services, consulting, manufactur- 
ing, and retailing now use the 


package. Market research and 
analysis, sales territory design 
and management, site selection, 
forecasting, and strategic plan- 
ning are common applications. 
Randmap can be used to analyze 
markets, outline sales areas, 
pinpoint competition, select ex- 
pansion sites, profile business 
activities, or plan strategies. 

Randmap features include full 
labeling, text editing, range and 
legend specification capabilities, 
dot-density mapping, and a clip- 
and-zoom routine that allows 
users to enlarge a specific area. 
Randmap can also be used to 
create an on-screen slide show 
of maps. 

Randmap will work on any 
IBM-compatible PC, although 
the company strongly recom- 
mends a hard disk for the ma- 
jority of applications. The 
program is compatible with a 
wide variety of graphics adap- 
ters, including the IBM EGA 
and the Hercules monochrome 
board, as well as a variety of 
plotters and printers. The Rand- 
map package currently sells for 
$495, including state bound- 
aries.—DG 
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Put yourself on the 
right track with CAD. 


Computer-aided design. 
Until recently, it con- 
jured up images of 
massive, room-sized 
computers and engi- 
neers in white lab coats. 
But a few years 
ago, AutoCAD® changed 
all that. With a soft- 
ware package that 
turned the per- 
sonal computer 
on your desk 


into an easy-to-use elec- 
tronic drawing board. 
For everything from 
PC boards to shopping 
centers. Tooling to top- 
ographical plans. 
Technical illustra- 
tions. Facilities 
layouts. 
Even #4-6-4 


ie 


Hudson 
model railroad trains. 
Now AutoCAD is even better. 


Introducing AutoCAD 2.5 

Of course, the newest version of 
AutoCAD still has all the features that 
made the original the industry standard. 
Accuracy, Power, and Versatility. 

But now, there are improvements all 
down the line. 

For example, AutoCAD performs most 
PAN and ZOOM operations five to ten 
times faster than the previous version. So 
design and redesign are faster than ever. 

There is also a wealth of new com- 
mands for creating ellipses, doughnuts, 
and polygons. And new editing commands 
that let you STRETCH, TRIM, EXTEND, 
ROTATE, SCALE, and EXPLODE objects. 

The result? A powerful electronic 
drawing tool that lets you concentrate on 
the drawing, and not on the electronics. 


Feel Comfortable at the Controls 
Never used a computer before? 
AutoCAD’s easy-to-use menus guide you 
from action to action. You can even create 
your own menus. And use an on-line 
“HELP” command if you get stuck. 


Drawings Courtesy of Little Engines, Inc. 


= 


Save hours of drafting time. 
Draw frequently used diagrams just once 
and re-enter where needed. 


What if you have second thoughts, or 
make a mistake? AutoCAD’s new, sweeping 
UNDO capability lets you erase what 
you've done—so you have total freedom to 
draw and experiment. 

There are also enhanced customiza- 
tion features. Support for over 30 different 
microcomputers (as well as several 32-bit 
UNIX-based systems). Even support for the 
new IGES standard, to let you easily and 
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accurately translate drawings between 
AutoCAD and most other CAD systems. 

All of which combine to make the new 
AutoCAD fit more neatly and comfortably 
than ever into the way you're used to 
working. 

How to Get on Board 

For a demonstration of AutoCAD 2.5, 
or any of our other products, call or write 
us for the name of the dealer nearest you. 

Call us too if you want the location and 
telephone number of your nearest 
AutoCAD Authorized Training Center. 

We'll make sure you get headed down 
the right track. 


AUTOCAD" 


AUTODESK, INC. 
2320 MARINSHIP WAY 
SAUSALITO, CA 94965 

(800) 445-5415 
TELEX 275946 ACAD UD 


maps can be valuable visual aids in 
forecasting the outcomes of ‘“‘what 
if’’scenarios. In new product devel- 
opment, the analysis and display of 
industry data can be useful in 
profiling a particular business or 
discovering new opportunities. 
Like sales managers, marketers 
usually plot data by zip codes or 
counties. Data to create the statisti- 
cal quantities in each area can be 
entered manually or imported from 
spreadsheet and database programs 
such as Lotus 1-2-3 or dBase III. 


Off-the-Shelf Data 


In many cases, vendors put sta- 
tistics such as US census data and 
other industry information on 
floppy disks for use with their pro- 
grams. Prepackaged boundary files 
cover census tracts, Minor Civil Di- 
visions (MCD), Census County Divi- 
sions (CCD), and others. Some of the 
more sophisticated PC packages 
will create bivariate maps, which al- 
low two data variables to be plotted 
together so that the user can view 
the areas where they overlap. 

While marketers and sales man- 
agers are the most frequent users, 
corporate planners and other ex- 
ecutives also find many applica- 
tions for PC mapping. Site selection 
is a task often aided by these pack- 
ages. Many banks use PC presenta- 
tion packages to plot relevant 
variables in a metropolitan area to 


BUSINESS & 


PRESENTATION 


select sites for automatic teller 
machines. Similarly, hospitals and 
other health-care institutions use 
PC mapping packages and popula- 
tion statistics to locate emergency 
treatment centers, outpatient clin- 
ics, or branch facilities. 

In a broader style, corporate 
executives and general managers 
employ PC mapping in strategic 
planning and forecasting. This 
same group also analyzes potential 
acquisitions and entries into new 
business areas with statistical maps 
that chart the climate in a particu- 
lar industry or product line. 

Retailers and companies with in- 
tensive shipping businesses tend to 
be heavy PC mapping users. While 
retailers are often concerned with 
consumer population statistics, 
companies in the transport indus- 
tries tend to look at fluctuations in 
economic variables and merchan- 
dise movements. 

Many uses of the PC mapping 
packages are industry specific. 
Insurance companies measure 
demographic variables to help de- 
termine equitable rates. Television 
and radio stations and magazine 
and newspaper publishers use PC 
maps to understand their audi- 


ABC Company Sales 
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Hard-copy maps from plotters are helpful aids to decision 


making. 
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ences better, and airlines rely on 
choropleth maps to discover where 
their most frequent flyers are. 
PC mapping vendors have made 
their products compatible with a 
variety of computers, graphics 
adapters, plotters, printers, mice, 
and other peripherals to accommo- 
date a variety of users. Though 
most corporations have PCs with 
color and enhanced graphics capa- 
bilities, many users create maps on 
monochrome systems using a vari- 
ety of hatching patterns. 
Vendors have also included fea- 
tures that enhance the presenta- 
tion of their products. Virtually all 
the packages allow users to vary 
the colors, patterns, and charac- 
teristics of the data ranges and 
legends. Most packages offer a clip- 
and-zoom feature that enlarges an 
area for greater detail, a feature 
that’s essential for viewing zip 
codes or census tracts in the busi- 
ness districts of major cities. 


Finishing Touches 

Most of the packages also allow 
the user to label the maps, add text, 
or draw lines and circles in a partic- 
ular area. In addition, PC mapping 
vendors are beginning to add refer- 
ence points and lines such as city 
names, state capitals, and roads 
and highways that can be superim- 
posed on the map to make it look 
more like a printed atlas. 

As PC mapping packages evolve, 
the emphasis is on expanded fea- 
tures and files as well as ease of 
use. Well-known graphics and 
spreadsheet software providers are 
entering the PC mapping business 
by acquiring existing packages or 
developing their own. It’s a trend 
that’s leading to wider PC mapping 
accessibility by putting such tools 
in today’s ubiquitous spreadsheets. 

Improvements in the quality of 
PC maps and the increasing avail- 
ability of additional boundary and 
data files will greatly enhance the 
capabilities of PC mapping pack- 
ages. Public demand has convinced 
many PC mapping vendors to 
develop street and block group files 
for statistical mapping, allowing 
users to discover new business op- 
portunities. The burgeoning pop- 
ularity of PC mapping packages 
presents business with an increas- 
ing advantage in data analysis and 
presentation techniques. ©G/ 
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: L; Dic TT slide makers, graphic work stations and other Let Pansophic D-PICT give a new perspective 
Pans ophic D P ICT hard copy devices. on the way your world views data. 


hics Software... Pansophics D-PICT product 
rep . — coe winepee | Pansophic D-PICT... 


. te, and service backu oe 
Offering a new oe, ia is onparalidee Giving Data New Dimensions 
‘perspective on Oth Depa hd : in the industry. 
the way = é : oT With over 700 tech- 

— : . nical, administrative 
the world eZ | and marketing personnel _ 
. 2 : pe ) in three dozen offices oe  —_ 
views data. ae —— throughout the world, oe gl 
sl we help ensure Eo a 
our goal to 
supply products 
that are easy to learn and 


The information explosion presents a unique 
easy to use. 


challenge. Organizations need to identify and 
display their relevant data in a format that 
facilitates sound decision making. 


Pansophic Systems, Inc., one of the world’s 
largest independent software companies, now 
offers powerful and comprehensive D-PICT™ 
Graphics Software for a wide range of 
graphics solutions for business, science and 
customized program development. 


Independent D-PICT products are offered on a 
variety of computer systems that support 

over 200 different graphics devices. 

Graphics output can support your 

network of laser printers, 


SPENDING SECTORS 
OF GROSS NATIONAL PRODUCT 
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Yes, I want to learn more about how Pansophic’s D-PICI™ Graphics Software 
new perspective to the way I view data. 
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Peak Performance Software 
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_ Pansophic Systems, Incorporated 
] 709 Enterprise Drive 
Oak Brook, IL 60521 - 


Call Toll Free 1-800/323-7335 
In Illinois and Canada, 1-312/986-6000 
: Operating Systems 


porated, 709 Enterprise Drive, Oak Brook, IL 60521 
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INTRODUCING 


hotoMetric 200 |} 


2048 x 2048 RESOLUTION 


1000 BRILLIANT COLORS. 


TERRIFIC SLIDES FROM POPULAR 
SOFTWARE. 


- Use software like Freelance” 
Microsoft Chart” ChartMaster,” 

Lotus 1-2-3* Picturelt™ and 
more. Call for the list. 


THENEWLEADERIN | 
DESKTOP SLIDE MAKING. — 
- Everything you need: 
PhotoMetric 200 Desktop 
Film Recorder, PC Board, 
and PhotoMetric software. 
All for $5995. 


Sctedtevanichnicincephchoespncinstpecihe pete rie mdr ttmbembnsi babs bon Sleek bigrtee 


A Growth Industry 


- FIND OUT ABOUT IT. Call 1-800-556-1234, Ext. 533. 
In California, call 1-800-441-2345, Ext. 533. 


General Parametrics Corporation 


the makers of VIDEOSHOW" 


Also available: PhotoMetric 200 VS, $4195: for use with VideoShow 160. 


General Parametrics Corp., 1250 Ninth Street, Berkeley, California 94710 


VideoShow, PhotoMetric and Picturelt are trademarks of General Parametrics Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corp. Microsoft Chart is a trademark of Microsoft. 
ChartMaster is a trademark of Decision Resources, Inc. Freelance is a trademark of Graphic Communications, Inc. IBM is a trademark of International Business Machines Corp. 
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CAD vs. GIS 


Automated mapping includes two technologies, 
and it's important to understand the difference 


By Jack Dangermond 


otential users of computer- 
ized mapping systems often 
confuse automated mapping 
systems based on CAD technology 
with the newer geographic infor- 
mation systems (GISes). Is there a 
real difference, and if so, how do 
users choose one technology over 
the other? 

Given the dramatic growth in 
sales and use of both technologies, 
understanding their differences as 
well as how they can be interfaced 
is critical to an informed purchase. 

Nearly all of the early approaches 
for automating, organizing, and 
drafting map data used computer- 
aided drafting (CAD) technology 
with particular emphasis on inter- 
active graphics systems. Since 
maps are certainly a broad class of 
drawings and since CAD serves the 
generic need for automating draft- 
ing, it has proven an effective tool 
for increasing productivity in map 
generation and maintenance. 


The CAD Approach 

The CAD database model treats 
spatial information as electronic 
drawings made up of graphics fea- 
tures organized into layers. The 
user enters map features using 
primitive drawing elements or cus- 
tom symbols that may be composed 
of primitive drawing elements. 
Simple features such as lines and 
polygons are stored as coordinate 
points. More complicated data is 
stored as points with mathematical 
expressions that define a circle, 


Jack Dangermond is founder and presi- 
dent of ESRI (Redlands, CA). 
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spline, arc, box, etc. In the early 
graphics systems applied to map- 
ping, the data model was simple, 
consisting almost entirely of sym- 
bolized graphics features. 

In later versions, the data became 
more intelligent. Non- graphical at- 
tributes were stored as separate 
tabular data that could be queried 
and used to manipulate the display. 
Graphics system software allowed 
the map files to be edited, manipu- 
lated, displayed, and generally 
managed according to use. 

While the initial purpose and ap- 
plication of graphics systems has 
been the automation of the draft- 


ing function, they have evolved 
into more general-purpose map 
data management tools. These 
have become particularly popular 
in the automated mapping/facili- 
ties management (AM/FM) world 
and have been adopted by many or- 
ganizations, particularly utilities 
and phone companies. 


Insufficient Answers 
Automated map drafting and 
general management of map infor- 
mation using the CAD model has 
delivered significant benefits to 
government and private organiza- 
tions. But truly general-purpose 


GIS technology allows the display of geographic data with 
attributes overlaid to suit the user’s needs. This land-use planning 
image of creeks and streams, for instance, includes data on 


variable buffer zones. 
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spatial data management requires 
a database structure and software 
technology beyond that offered by 
CAD solutions. 

In the early 1960s, a group of the- 
oreticians working for the Canadian 
government answered this need by 
developing a new software technol- 
ogy concept known as the geo- 
graphic information system (GIS). 
GlISes were originally designed to 
manage large collections of natural 
resource and environmental infor- 
mation. More recently they have 
been used to support information 
management closely associated 
with urban and land records appli- 
cations. This technology is now 
embodied in several commercial 
products and has become an alter- 
native to CAD for performing auto- 
mated mapping. 

A GIS data model involves stor- 
age of tabular data (attributes) in 
association with simple carto- 
graphic features (points, lines, and 
polygons). Cartographic data is 
stored not as graphics primitives or 
symbols but as a table in non-sym- 
bolized form that stands in relation 
to other attributes. 


GIS Power Structure 

Thanks to this data structure, 
these systems offer greater capabil- 
ities for the entry, management, 
manipulation, analysis, query, and 
display of large collections of spa- 
tial data. Moreover, GIS software 
tools are typically organized 
around a GIS database in such a 
way as to provide multiple users 
with views into the database. 

While similar to a CAD approach 
in its use of coordinates, the data 
model for this technology is funda- 
mentally different in its simplicity 
and approach. Common to this type 
of system is the use of topology (net- 
works) to store relationships 
among various spatial objects. To- 
pology uses graph theory to ab- 
stract and relate cartographic 
objects as a series of arcs and 
nodes. This data model represents 
a different and, for many appli- 
cations, superior structure for 
geographic data management as 
compared with the CAD approach. 

A GIS can be used as an automat- 
ed drafting tool. However, rather 
than simple storage and regenera- 
tion of graphics, a GIS plots all 
displays based on information 
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maintained in database format. 
Rather than storing map features 
as graphics symbology, the GIS 
data structure organizes features 
with descriptive characteristics. 
GIS software tools extract and 
display the objects in the database. 
Users can automatically relate 
shading and graphics symbols to 
cartographic primitives based on 
look-up tables that relate attrib- 
utes to predefined table symbology. 
This provides the flexibility to as- 
sociate the symbology of choice 


mated tax assessment, transporta- 
tion planning, land use planning, 
natural resource forecasting, civil 
engineering, and vehicle routing. 
Common to all of these applications 
is the integrated spatial informa- 
tion base and the analytic software 
tools to support it. 


Unnecessary Replays 
Recently, several of the larger, 
more traditional mapping vendors 
have announced the development 
of GIS products that complement 
their more traditional graphics 
software. While it is clear that this 
sort of solution is needed by users 
of automated mapping, it is also 


Although the trend is clearly toward GIS, 
heavy CAD investments dictate a need 
for interfaces between the two. 


with the cartographic objects de- 
fined in the database. 

This flexibility is especially 
important when a number of de- 
partments employ the same cartog- 
raphy for different purposes. For 
example, a municipal planning de- 
partment may wish to create a map 
that color-codes land ownership 
parcels according to land use attrib- 
utes. The tax assessor may want to 
display the same parcel with attrib- 
utes such as book, page, and parcel 
numbers. The public works depart- 
ment might want a view of the 
parcel with boundary dimensions 
plotted. A GIS can generate all of 
these options from a single parcel 
boundary definition just by as- 
sociating the different attributes. 


A Host of Tools 

Beyond providing flexible graph- 
ics tools, GIS software makes it 
easy to manage, organize, query, 
and display large collections of 
spatial information. Also, a GIS 
provides analytic and manipula- 
tive tools for functions that are dif- 
ficult or impossible to perform in a 
graphically structured database. 

Such tools include automatic 
identification of relationships be- 
tween and among maps, selection 
of optimum path in a line network, 
analysis of flows across terrain, and 
so forth—functions often used in 
forest management modeling, auto- 


clear that creating a duplicate GIS 
linked to an automated mapping 
system introduces technical prob- 
lems such as database redundancy, 
the need to translate from a graph- 
ics data structure to a topological 
one and back, and other data man- 
agement integration issues. 

This dual system approach is par- 
ticularly questionable considering 
the substantial improvements in 
automated mapping functionality 
and graphics quality offered by 
newer GIS products. Many of 
today’s buyers are selecting GIS 
as the core database and avoiding 
the problems of redundant data. 

Even though the shift is clearly 
toward GIS technology, the wide in- 
vestment in both CAD and GIS does 
create a need for interfaces between 
the two. Such an interface, which 
would allow users to transfer data 
rapidly between the two data 
models, will become increasingly 
important in the next few years. 

In my view, the analytic and 
database approach represented by 
GIS technology provides a sounder 
basis for general geographic data 
management than does the CAD 
approach. GIS not only automates 
map production, but it also provides 
a general-purpose information sys- 
tem for a host of applications that 
require the construction and anal- 
ysis of database relationships bas 


on geography. 
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a you have to spend 
money to make money, shouldn’t 
you spend it wisely? With Altek 
graphic and photogrammetric 
digitizing systems, your dollars 
make a lot of sense. 

Many of the world’s largest 
OEMs and systems houses rely on 
Altek for precision, reliability and 
uncompromising value. They 
know that Altek products perform 
better than any other on the market 
today. They know that our extensive 
line of Datatab® digitizers are the 
most exact in the world, with 
accuracies up to +.003””". And they 

know that all of our products are 
f_ backed by the highest quality 
} standards. 

So take it from the industry 
leaders and go with Altek. It’s 
money well spent. 
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622-3906 or TWX: 710-825-0422. 
Or write: Altek Corporation, 2150 
Industrial Parkway, Silver Spring, 
MD 20904. 
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An icon-Based 


Graphical Editor 


Graphics ease the programmers task 


By Thomas H. Taylor & 


Robert P. Burton 
ver since Ivan Sutherland 

e created Sketchpad in 1963, 
computer scientists have 
yearned for graphical ways to 
improve the interaction between 
computers and people. Graphical 
program editing, in which the pro- 
grammer works mainly with graph- 
ical objects instead of line numbers, 
keywords, and syntax errors, is one 
specific area of interest. Developed 
at Brigham Young University, a 
new icon-based graphical editor 
(IBGE) overcomes several weak- 
nesses of earlier systems. 

Several parallel developments 
fostered the creation of graphical 
editors. These include graphical 
flowcharting techniques (first de- 
scribed by Nassi and Schneiderman 
in 1973), syntax-directed editors, 
interactive graphical program- 
ming environments, and inexpen- 
sive, bit-mapped displays and 
hardware. The latter two develop- 
ments grew from work during the 
"70s at the Xerox Palo Alto Re- 
search Center and were embodied 
first in the Xerox Star and more re- 
cently in Apple’s Macintosh. 


Thomas H. Taylor is a software develop- 
ment engineer at Apple Computer. He 
received his MS in computer science from 
BYU in 1985. Robert P. Burton, professor of 
computer science at BYU, is a recipient 
of the Karl G: Maeser Research and Crea- 
tive Arts Award, BYU’s most prestigious 
.research recognition. Readers interested 
in more information on IBGE may contact 
the authors c/o CGW. 
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Problems with previous graphi- 
cal editors include poor graphical 
output, frustrating user interfaces, 
and over-reliance on text and lines. 

Poor output is a result of the 
low-bandwidth, text-only displays 
typically used for implementing 
graphical editors. User interface 
frustrations stem chiefly from the 
incompatibility of the editor’s in- 


terface with the interface of the 
host operating system (interacting 
at the command or “‘shell”’ level is 
different from interacting with ap- 
plications programs). The reliance 
on text and simple lines is essen- 
tially an adherence to a tradition 
established with early graphical 
flowcharting techniques. 

The IBGE developed at BYU 


The Icon-Based Graphical Editor's Macintosh screen includes a 
menu bar (4) for accessing pull-down menus, the icon selection 
grid (2) that is redrawn to display currently available icons, and 
virtually any number of user-created windows (3). 


File /Edit Search Windows 
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overcomes these specific weakness- 
es. IBGE was developed on the Ap- 
ple Macintosh to support graphical 
editing of the Modula-2 program- 
ming language. With its bit-mapped 
display, ROM-based graphics rou- 
tines, and consistent interface for 
both applications and operating 
system, the Macintosh itself helps 
IBGE overcome the first two weak- 
nesses mentioned above and gives 
it great potential for overcoming 
the third as well. 

Specifically, IBGE supports the 
following features: 


-eDirect manipulation of icons in- 
stead of text 

eSyntax-directed editing 

eA hierarchical window-based edit- 
ing structure 

eThe ability to cut and paste sec- 
tions of graphical code 

eA graphical user interface conform- 
ing to the host operating system 


IBGE is an icon- and menu-driven 
editor. Visible to the user are a 
menu bar, an icon grid that dis- 
plays available icons, and user- 
created windows that display 
graphical representations of the 
code the user is editing. Pull-down 
menus accessed from the menu bar 
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the requested information and hits 
Return or clicks on the “OK”’ but- 
ton in the dialog box (at any time 
the user may abort the current op- 
eration by clicking on a similar 
“Cancel” button). Other graphical 
editors don’t prompt for the correct 
information, requiring the user to 
know what input is expected. 
After the user enters the module 


blinking vertical bar, the caret, 
marks the current insertion point 
and may be relocated with the 
mouse (each open window has its 
own caret). Shaded bars on the 
right and at the bottom of the win- 
dow are used for scrolling within 
the window, enabling the user to 
view and edit a graphical document 
larger than the window. 

Since IBGE is a syntax-directed 
editor, the position of the caret de- 
termines the selection of icons that 
can be inserted at that point. In 


Whenever IBGE needs information from 
the user, if uses the dialog box 
approach for clear prompting. 


name, IBGE displays a window rep- 
resenting the editing tablet for this 
module. Also, several new icons ap- 
pear on the grid, representing the 
Import statement, Procedure decla- 
ration, Variable declaration, While 
statement, If statement, Assign- 
ment statement, and Procedure 
call (top to bottom, left to right). 
As in any Macintosh window, a 


other words, when the user reposi- 
tions the caret, the icon grid is 
redrawn to display only those icons 
that are valid at the caret’s new po- 
sition. This extremely important 
feature allows the user to move 
quickly to any position in the docu- 
ment and begin editing. Most other 
syntax-directed editors hamper the 
user with their inability to move 


Strengths Weaknesses 
Language constructs 
represent flowchart 
elements. 


allow the user to begin, end, and 
Save a Session; cut, paste, or delete 
sections of graphical code; and open 
or close display windows. 

When the user begins a typical 
editing session, an icon grid win- 
dow shows icons for Program Mod- 
ule, Implementation Module, and 
Definition Module. The icons rep- 
resent miniature module windows— 
the pattern inside the icon is the 
background pattern used in its 
associated window. 


Starting Out 

In a typical session, the user 
selects the Program Module by 
clicking the mouse when the cur- 
sor 1s positioned over this icon. The 
position of the editing window is 
specified by holding the mouse but- 
ton down and dragging an outline 
of the icon to the desired screen 
location. When the mouse button is 
released, IBGE displays a dialog 
box that requests the user to type 
in the module name. 

Whenever IBGE needs informa- 
tion from the user, it uses the dia- 
log box approach. The user types in 


Based on D-Charts, 
single-entry single-exit 
control flow diagrams. 


Module size limited by 
size of screen. 


NSD-based editor. Output constrained to 


text and lines. 


Built-in interpreter can 
execute NSD diagrams. 


NSD-based editor. Sections of code can be TECO-like user interface. 


expanded or "zoomed-in." 


FlowGuide NSD-based editor. Low-resolution graphical 


output. 


Manages requirements 
document, data 
specification, and 
language flow block. 


User interface consistent 
with host O.S. Direct 
manipulation of objects. 


Unique data editor. 


| ThinkPad 


Graphics do not represent 
data types. 


Does not support a 
graphical program editor. 


Graphical programming 
environment. 


All tools on the system 
use the same interface. 


Graphical programming 
environment. 


Syntax-directed editor. Program views limited to 
Supports multiple program text and NSD-like display. 
views. Powerful “undo” 

command. 


A quick summary of IBGE’s predecessors. 
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around freely within the program 
and make changes. 

To change a word or sentence in 
a generic text editor, the user posi- 
tions the cursor at the end of the 
item to be changed, deletes it by 
striking the Backspace key repeat- 
edly, and then types in the new 
word or sentence. IBGE supports 
this technique—the user may select 
and delete an icon and then replace 
it with a new one—but using the 
editor’s pull-down menus is easier. 

By selecting any icon or group of 
icons and choosing the Rename op- 
tion from the Edit menu, the user 
can change the detail information 
in an icon. When a group of selected 
icons is to be renamed, a separate 
dialog box prompts the user for the 
new name of each. 

By graphically entering code for 
each module or procedure in its 
own window, the IBGE user can 
edit a program hierarchically. At 
any time, all editing operations ap- 
ply to the currently selected win- 
dow—to select another window, the 
user simply clicks the mouse in 
that window. Each window “re- 
members” its valid icons and 
redraws the icon selection grid to 
display those that are available 
when another window is selected. 
IBGE has successfully handled as 
many as 150 windows at once. 

Whenever IBGE draws a proce- 
dure window, the procedure’s for- 
mal parameters are displayed on 
the first line, separated from the 
rest of that procedure’s code by a 
thin double line. Parameters passed 
by address (“VAR” parameters) are 
drawn in bold type, and parameters 
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drawn by value (“‘ch” variables) are 
drawn in normal type. 
Programmers using IBGE can at- 
tach comments to procedure and 
variable declarations. A menu com- 
mand lets the user open a window 
to see and edit comments. The Edit 
Comment command is operational 
only when a variable or procedure 
declaration icon has been selected 


icon representing the formal param- 
eter is displayed in the upper part 
of a dialog box. 

For instance, if the formal param- 
eter were the integer variable i, the 
user would select an actual param- 
eter from four choices: a procedure 
call, a number constant, a variable, 
or a string. After selecting the 
parameter and clicking “OK,” the 
user is prompted for the value of the 
actual parameter. If the user has 
selected a procedure call or varia- 
ble, a dialog box presents a list of 


Presenting Modula-2 constructs as self- 
descriptive icons makes the program's 
structure highly readable. 


in an editing window, and the user 
edits the comment in a small win- 
dow displayed when Edit Comment 
is selected. On output, these com- 
ments appear in the source code im- 
mediately following the variable or 
procedure declaration. 

Whenever a procedure call is se- 
lected as a statement by itself or as 
a function call in an expression, a 
dialog box displays all valid proce- 
dures. The display procedure shows 
either procedures or functions, de- 
pending on the syntax of the call. 
All procedures or functions— 
whether they are “visible” at the 
current position in the source file or 
not—are displayed. 

After a procedure call icon and its 
associated procedure are selected, 
the user is prompted for each of the 
procedure’s formal parameters. The 


procedure calls and variables. If the 
user has selected a number constant 
or string, the dialog box gives the 
user the opportunity to type in the 
actual number or string. 

IBGE’s cut-and-paste operation 
allows the user at any time to select 
a group of icons and “cut” them, 
which removes the selected icons 
from the editing window and places 
them in an area called “scrap” 
(scrap can hold only the icons of the 
last cut operation). The user can 
then position the caret anywhere 
else—in any window—and paste in 
the icons from scrap to that spot. 

Because IBGE is a syntax-di- 
rected editor, it will perform the 
paste operation only when the caret 
is in a position that is syntactically 
correct. If the user attempts to 
paste scrap into an incorrect posi- 


Edit Comment: 


This procedure gets a character from the 
keyboard and returns it in "ch" 


(Cy 


er input, as in the Rename function, left. The 


IBGE user can edit and add comments to code via the Edit Comment command, right. Because a 
procedure declaration icon was chosen, this command is available. 
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It's the new 2500/2200 Series 
for both ends of your market. 

In both the most popular 
sizes, 12x12 and12x 18. 

Our new user-selectable-res- 
olution 2500 models (up to 1000 
lines per inch) are for those 
looking for the best possible 
performance with a reasonable 
price. 

Our new 200 lines-per-inch 
2200 digitizers are for those 
looking for the best possible 
price with reasonable 
performance. 

So, youve got it made, 
with CalComp. And made 
compatible with most of the 


available software that supports 
a digitizer, along with all these 
new digitizer features: An 
ergonomic, wedge-shaped case 
to shrink the footprint and save 
on work space. A flush tablet 
surface for easier hand and 
cursor movements. A 16- 
function cursor in addition to 
the standard 4-button cursor. 
And the most reliable pen 
stylus anyone has ever made. 
Plus, no mechanical 
switches. All options are “soft 
key” menu selectable, including 
the output rate, with LEDs 
to provide instant, positive 
feedback. 
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Theres more, as youve come 
to expect from CalComp, the 
company that backs you with 
worldwide support and service 
and over 25 years of experience 
in computer graphics. So for 
complete information and 
detailed specs, just write or call. 

CalComp, 2411 West La 
Palma Avenue, P.O. Box 3250, 
Anaheim, CA 92803. Call toli 
free 1-800-CALCOMP. 


CALCOMP 


A Sanders Company 


tion, IBGE displays a dialog box 
that shows that the scrap cannot be 
pasted into that location. The user 
can paste the scrap at the current 
position when the icon in the scrap 
is displayed in the icon grid. 
Whenever a module window (in 
contrast to a procedure window) is 
closed, IBGE asks the user if the 
current editing changes should be 
saved. If so, IBGE traverses the 
icon structure and generates syn- 
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tactically correct Modula-2 source 
code. Presently, IBGE is limited to 
write-only applications; it has not 
been designed to read in, parse, and 
generate a graphical display of a 
Modula-2 source program. 

In the ways described here, IBGE 
makes editing easier and provides 
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more graphical information than 
conventional text-based editors do. 
Presenting Modula-2 constructs as 
icons that represent their functions 
provides a highly readable repre- 
sentation of the program’s struc- 
ture, an advantage for novice and 
experienced programmers alike. 
IBGE has overcome the weak- 
nesses of earlier graphical editors. 
It makes full use of the Macintosh’s 
bit-mapped display to provide an 
interface consistent with that of the 
host operating system. IBGE is 
unique in its ability to manipulate 
program icons directly and to cut 
and paste graphical code. CGW 
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CAD Produciivity & 
the User Interface 


Consistency and ease-of-use are key ingredients 


By R. Lee Whitney 


s the trend toward com- 
puter-integrated manufac- 
turing grows, more and 
more people are using CAD sys- 
tems. This in turn puts a premium 
on ease of use for non-technical peo- 
ple, but such systems must still 
offer increasing sophistication to 
match the needs of engineers and 
designers. 


Friendliness Factors 

CAD systems that are easy to 
learn and use are the most produc- 
tive in a CIM installation. Studies 
have shown which features of the 
CAD interface most affect its over- 
all user friendliness, and these 
findings can form a basis for choos- 
ing a CAD system. 

When CAD was first introduced 
20 years ago, interfaces designed 
by computer programmers didn’t 
always mesh with the traditional, 
manual working methods of draft- 
ers and designers. For example, 
early CAD systems required users 
to specify the x,y coordinates of a 
line before the machine would draw 
it. But for many design tasks—such 
as drawing a tangent to an ellipse— 
these values might be unknown at 
the outset. Such shortcomings in 
the interface have been addressed 
to better suit the user, an evolution- 
ary process that continues apace. 

As CAD technology developed 
and users became more sophisti- 


R. Lee Whitney is director of applications 
technology for CADAM Inc. (Burbank, CA). 
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cated, input devices such as the 
mouse, the digitizing tablet, and 
the light pen appeared. At the same 
time, solid modeling and other 3D 
functions introduced new design 
methods such as drilling, folding, 
rotating, and subtracting. Incor- 
porating each of these new CAD 
tools without upsetting the logic 
and consistency of the interface is 
the engineering challenge for CAD 
system developers. 

Users’ suggestions and observa- 
tions help the system designer, but 
targeted research provides more ef- 
fective guidance in designing a 


satisfactory CAD interface. Such 
research has shown that interface 
factors centering around the logical 
presentation of the system’s func- 
tions and their interrelationships 
most affect CAD user productivity. 
A well-designed CAD user inter- 
face should present the user with 
a logical ‘““message tree’’—a hierar- 
chy of instructions that’s easy to 
understand and follow. 

Another important factor affect- 
ing productivity is consistency. A 
CAD system should operate as uni- 
formly as possible across a range of 
machines, offering a consistent 


Menu-driven interfaces are easier for the novice because they 
present all choices. Note how placement of the menu and 
prompts maximizes available screen space. 
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command structure whether the 
software is running on a microcom- 
puter, workstation, or mainframe 
installation. Command-language, 
iconic, and menu-driven inter- 
faces—the three main types—all 
aim to achieve logic and consis- 
tency in CAD systems, but each has 
its particular strengths and weak- 
nesses for different users. 

A command-language interface 
based on typed in instructions is a 
direct approach that’s especially 
well-suited to experienced users. 
Also, because the message line oc- 
cupies a minimum of screen space, 
performance isn’t compromised for 
the sake of user friendliness. 

But the command-language inter- 
face is usually unwieldy for 
novices, and accurate typing is es- 
sential to avoid syntax errors. 
Users must not only memorize the 
form of instruction appropriate to 
each procedure, but, since on-line 
help is limited, they must also 
know the system’s full range of 
capabilities to get the most out of it. 

Iconic interfaces, which use a 
mouse to point to or “click” on sym- 
bols representing the desired func- 
tion, are generally considered the 
easiest for novices and infrequent 
users. But the approach has its 
shortcomings. Icons must often be 
labeled with text to be recogniza- 
ble. Symbolic representation of 
common CAD terms can also be dif- 
ficult to recognize. For example, 
the “show/no show” function—for 
displaying or removing hidden 
lines—cannot be clearly repre- 
sented by an icon. 

Similarly, such abstract associa- 
tions don’t always translate to 
other cultures—the common “win- 
dow” icon, for example, is incom- 
prehensible to most Chinese users. 
Perhaps the most negative argu- 
ment against icons is that they 


CAD/CAM 


occupy a lot of space that could be 
used for the actual task, whether 
they appear on screen or on the 
borders of a graphics tablet. 
Menu-driven interfaces offer the 
point-and-click convenience of the 
iconic interface together with 
unambiguous English-language 
prompts and help lines. When com- 
bined with a function-key box— 
which allows immedi- 
ate exit and entry at 
different levels of the 
design hierarchy—or 
other technique for 
switching horizontal- 
ly across procedures, 
the menu-driven in- 
terface offers flexibil- 
ity, speed, and user 
friendliness. 
Research on inter- 
faces for general-pur- 
pose software has 
demonstrated that no 
single type of inter- 
face is favored among 
users aS a group. 


Rather, users show The function-key box peripheral in this IBM AT 


system operates in the same way 
whether it’s running on a micro- 
computer or a mainframe, users 
can be assigned to the hardware 
most appropriate for a given task 
without retraining or refamiliariz- 
ing. This boosts user productivity 
and provides better allocation of 
hardware resources. 

One CAD system that has both a 
logical interface as well as consis- 
tent operation on several hardware 
platforms has been developed by 
CADAM Inc. (Burbank, CA). A 
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marked preference Micro CADAM system allows the user to cut 
for well-structured GCcross hierarchical menu command structures. 


and functionally con- 
sistent interfaces. 
The common assumption that there 
is necessarily a tradeoff between 
ease of learning and ease of use 
has also been shown to be false. 
Therefore effective CAD interfaces 
will be hybrids of the three ap- 
proaches now commonly used, with 
an emphasis on clarity in the deci- 
sion tree. 

Whatever the interface struc- 
ture, consistency across various 
hardware platforms is crucial to op- 
timum productivity. When a CAD 
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Command-language interfaces offer a sense of direct interaction 
and an economy of space that are appreciated by experienced 
users, but novices are intimidated by the need for careful typing 
and full comprehension of the system’s capabilities. 
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(All drawings and photos courtesy CADAM Inc.) 


mainframe CAD program, CAD- 
AM Interactive Design has been 
ported to both the IBM RT and AT. 
Desktop CADAM systems can ex- 
change data with the design data- 
bases of a mainframe using the 
same protocol used for data ex- 
change between mainframe CAD- 
AM systems. The interfaces of the 
mainframe, RT, and AT systems 
are highly similar—the underlying 
logic and decision trees of the inter- 
faces are identical. The differences 
among the interfaces stem from dif- — 
fering hardware capabilities. 
Any user interface benefits from 
years of refinement through user 
feedback. The rapid pace of CAD 
hardware and software develop- 
ment and the concurrent explosion 
of the CAD/CAE market have 
spawned dozens of new systems, 
each with its own approach to the 
interface problem. The value of the 
continually refined interfaces in 
more established systems should be 
weighed carefully. CGW 
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MASTER THE 
FINE ART 
OF CADD 


Understanding Computer-Aided Design & Drafting 
By David L. Goetsch 


If you’re a drafter, designer, drafting supervisor or 
manager, architect, engineer, computer sales person, 
teacher or student, this book can help you understand 
and exercise knowledge of computer-aided drafting and 
design. 


CADD Makes Learning Computer Graphics Easy. 


Written in everyday conversational language, the book 
displays numerous examples and is well illustrated with 
a broad range of drawings and photographs. ‘Take a 
look at the Index and you'll see that CADD covers the 
gamut in computer aided graphics. CADD takes you 
from elementary explanations and applications to setting 
up a CADD system to “How do I make it do what I 
want to do.” 


Become CADD Literate and express yourself. Fill out 
the coupon below and take your first step in mastering 
the “fine art” of Computer Aided Design and Draft- 
ing. 

Contents: 

— Overview of Computers 


— Design and Drafting: From ‘T-Squares to Computers 
— The CADD System 

— Drafting and Design on A CADD System 

— Justifying the CADD Conversion 

— Implementing CADD 

— Planning, Presenting, and Evaluating CADD Training 
— Advanced CADD Concepts 

— Future of CADD 


Yes, I want to Master the Fine art of CADD. 


Please send me —____-_-_- copies of UNDER- 
STANDING COMPUTER AIDED DESIGN AND 
DRAFTING, C8506. | understand that | may examine it 
for 15 days without obligation. Price: $29.95 U.S. & 
Canada $37.75 Export. 


ORDER BY PHONE 
For fast service on charge purchases, call: (918) 831-9421 M-Fri. 
8:00 a.m.-5:00 p.m. (Central Time) 

POSTAGE & HANDLING 
Pre-paid domestic orders: Add the minimum charge of $3.00 for 
the first copy, and 50¢ for each additional copy. 

Credit and credit card orders: Handling and actual shipping costs 
will be added. 

All export orders: Export prices include normal shipping and 
handling fees. Except for Western Europe and Canada, export 
orders must be accompanied by a check or money order drawn 

against a U.S. bank. 


AL, CA, KS, NJ, OK, TX & DC residents add sales tax 


CL] Check or money order enclosed (add minimum 
postage and handling) 


ZC Bill my Company (J MASTERCARD [J VISA 


using CU AMERICAN EXPRESS 
Title Account Number (include all digits) 
Company 
Addresss 
City =. State: —___—— 7 
“i Expiration Date 
Gounty —-=.—* —_—*, Pestal-Zone: 
Phone (_ ) Signature 


CGW 10/86 Foreign and Domestic: Please allow 4 to 6 weeks 
for orders to arrive. 


PennWell Books 


P.O. BOX 21288 
TULSA, OKLAHOMA 74121 


BALANCE OF POWER. 


Introducing the new power in AT-class personal business computers. The NEC Advanced Personal Computer IV. 

You're the kind of person who's very serious about personal computers. The kind of person who will never settle 
for just a powerful machine. Or just a compatible machine. Because you want them both. You're a Power User. 

And the NEC APC IV™ is the one machine that strikes a perfect balance between compatibility and power. 

Because the APC IV offers both 6 MHz and 8MHz processing speeds. 


So you can run all the industry standard software. Like Lotus 1-2-3.™ dBase Vif. YG Wi Wn 


Il.™ Multiplan.™ Windows.™ You name it. 
Plus the APC IV has the power of NEC behind it. The $10 billion leader 
in computers and communications. So you never have to worry about 
support. The new NEC APC IV. Because sooner or later, you're going to have 
to take it to the limit. For more information, call NEC at 1-800-343-4419 (in 
MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 
Massachusetts Avenue, Boxborough, MA 01719. NEC Information Systems, Inc. 


CsC Computers and Communications 
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MICRO TEST 


A Manager's ViewPoint 
on Project Planning 


Graphical analysis helos you work smarter 


By Richard A. McGrath 


managing a department in 

someone else’s business, you al- 
ready understand the need for 
scheduling, resource allocation, 
and cost estimating. These tasks 
can be accomplished with pencil 
and paper, but it’s a lot faster and 
more cost effective to use project 
management software. 

Using spreadsheet or database 
programs for project management 
is akin to driving nails with a rock 
instead of a hammer. Spreadsheet 
and database programs are excel- 
lent for finding subsets of informa- 
tion within an organized collection 
of raw data, but they’re not de- 
signed for scheduling. 

Project management software at- 
tacks the problem by applying spe- 
cific concepts that make the task 
more manageable. For instance, 
the program might assume that 
any task or project can be broken 
down to discrete activities, that 
each activity occurs within some 
time frame and requires resources, 
and that some of the activities are 
independent while others depend 
on the completion of a prior task be- 
fore the new activity starts. 

One of the oldest and simplest of 
the microcomputer-based schedul- 
ing programs is Milestone (Digital 
Marketing, Walnut Creek, CA), a 


The author is a CGW contributing editor, 
a principal of Studio 7 Technical Docu- 
mentation, and a consultant for PC-based 
graphics applications. Send inquiries to 
Micro Test c/o CGW or call (415) 595-8401. 


; f you’re running a business or 
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critical path program that works 
with CP/M or MS-DOS. The pro- 
gram’s output, as either a chart or 
summary data in tabular form, is 
printed with a dot-matrix or daisy- 
wheel printer. The majority of 


today’s project management soft- 
ware is similar, though newer ver- 
sions support plotters, laser 
printers, and color displays. 
Computer Aided Management’s 
(San Rafael, CA) ViewPoint stands 


ViewPoint (Version 2.0, $1195 from Computer Aided 
Management, 24 Professional Center Parkway, San Rafael, CA 
94903-2703; (415) 472-5120) is a software package for project 
planning and resource and cost management. Features include 
visual project development, multi-project processing, both graphic 
and tabular reports, Gantt and PERT charts, and resource and cost 
histograms. For IBM PC, AT, and compatible computers with DOS 
2.0 (or higher), at least 1.9M of hard disk space, and 512K of RAM, 
ViewPoint supports the full range of GSS CGI drivers for display 
controllers, inout devices, plotters, printers, and other peripherals. 
Below: [he network chart provides a sequential structure and 
shows the relationships among various planning elements. Early- 
and late-start conditions are indicated. 
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out from a crowd of similar pro- 
grams because it provides sophis- 
ticated reporting and analytical 
capabilities, color display and hard 
copy, notable ease of use, and sup- 
port for a large number of I/O 
devices. The program is a powerful 
tool for scheduling, resource assign- 
ment, and project planning. 

One of the chief reasons for View- 
Point’s effectiveness is its empha- 
sis on the visual display of project 
data. For most operations, you 
point the cursor (using either a 
mouse or the arrow keys) and fill 
in blanks on an entry form. An on- 
line Help menu is always available. 
If you are filling out a form and 
multiple choices are possible, a 
choice table appears. Pointing toa 
choice moves it onto the form. 

ViewPoint lends valuable struc- 
ture to the planning process by 
providing a network tree that lets 
you isolate parts of an overall plan 
into separate subplans. The sub- 
plans are automatically consolli- 
dated into summary tasks so that 
true top-down planning is practical. 
After the network tree is finished, 
you use entry forms to develop a 
more detailed network chart. 

Once the network chart is estab- 
lished, you can easily change en- 
tries, connect them to other entries, 
or move them around on the chart. 
This editing process is further sim- 
plified through the use of subforms, 
which appear as pop-up menus. 
When you access a subform by se- 


lecting it with the cursor, the pop- 
up menu appears to provide more 
information and an easy means of 
modifying the chart entry. 
Underlying cost and resource 
histograms are available at any 
time to help you identify resource 
or budget problems. These show 
summary data for early-start and 
late-start projects, and the cost pro- 


storming the early stages of project 
planning. Cut, Copy, Paste, and 
Move commands provide the tools 
for duplicating parts of a project 
and for moving things around on 
the screen. These commands work 
very much like a paint program’s 
editing functions. 

ViewPoint can handle multiple 
projects simultaneously or be dedi- 
cated to a single large project. The 
program is able to deal with multi- 
ple calendars, multiple billing 
rates for a single resource, non- 


You can use ViewPoint as a graphical 
sketch pad for brainstorming the early 
slages of project planning. 


file also provides a running cost 
summary. To display the running 
summary, position the cursor any- 
where within the histogram and 
press Return or click the mouse 
button; the dollar value (from pro- 
ject start to cursor position) appears 
on the screen. 

The program also produces Gantt 
or PERT charts that can be used as 
project maps. These, plus a re- 
source profile, tabular reports, and 
the cost histograms, make up a 
complete project planning, cost est1- 
mating, and scheduling package 
that’s ready to put into operation. 

You can use ViewPoint as a 
graphical sketch pad for brain- 


ViewPoint’s cost profile shows cost against time for early-start 
(blue) and late-start (gold) conditions. The white numbers 
represent Cumulative costs. 
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linear resource loading, and calcu- 
lated cost overrides. Whenever a 
change is made, all the project data 
is automatically rolled up from the 
subprojects to the top level. The net 
effect is a series of manageable 
work packages that by-pass the 
multiple connections, arrows, and 
esoteric indicators common to many 
planning systems. 

The program includes several li- 
braries that let you save all or part 
of a project, a feature that makes 
it easy to create new projects based 
on previously developed schemes. 
Libraries can be expanded and en- 
tries can be recalled at any time. 

ViewPoint accommodates larger 
projects with a display that sup- 
ports panning so you can conven- 
iently view a chart too large for a 
single screen. Hard copy of such 
charts comes out in parts that can 
be taped together to show the en- 
tire project. The time scale zooms 
in or out to adjust the project for 
viewing on your display or to size 
the image for output. 

The software is as easy to install 
and configure as it is to use. The de- 
veloper has remembered that the 
goal is to make the manager’s job 
easier, not more complex. View- 
Point makes good use of today’s PC 
graphics capabilities. As a cus- 
tomer base that includes Hewlett- 
Packard, Pacific Bell, Rockwell, 
and NASA suggests, the program 
is especially suitable for complex 
scheduling of large projects and for 
multiple project management in a 
large corporate environment 
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IMAGES 11+ /PRINT 4): 
& SLIDE 


IMAGES II + is an elegantly user-interfaced electronic design system. 
Translating artists’ and designers’ conventional techniques into soft- 
ware, IMAGES || + streamlines the creation of visuals for presentation 
slides, reproduction-quality artwork, and nearly any visual message. 
IMAGES Il + software has a host of application-specific options to ad- 
dress your production needs. Our high resolution object-oriented 
presentation graphics software combines text, graphs and charts, 
drawn geometric forms and scanned or painted pictures with ease of 
use and impeccable quality. High resolution rendering capabilities allow 
the artist to work in resolutions of up to 8000 lines with the most exten- 
Sive array of rendering techniques and capabilities available today, and 
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will soon include a high resolution 3-D rendering package. IMAGES II + 
introduces options specifically designed for high-res print applications, 
including interface with high resolution scanner input devices as well as 
output to computer-based pre-press systems. Other output options are 
varied, making the system well-suited for any presentation format, in- 
cluding transparencies, Polaroids, and other hardcopy. 

IMAGES Il + opens new artistic options for the artist and designer, no 


—_— \ matter what the application or format. 
day Computer Graphics Laboratories, Inc. 
405 Lexington Ave, New York, NY 10174 
212-557-5130 . 
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At PennWell, | 
putting readers first 
is the first order 

of business 


Computer Graphics World readers are 
managerial thinkers. Their common denom- 
inator is working with computer graphics. 
Their very uncommon denominator is the 
excitement in using computer power to drive 
graphic output. 


Even more, they 
know how technical 
innovation in one 
computer graphics 
area can ignite new 


developments in i com TOOLTARE 
other, seemingly un- c coe 


related areas. i | mee MOVE TO UG SYSTEMS 


For example, night 
now we're seeing 
sophisticated video 


niques being applied‘ : ——— ee oe 

medical image pro- 
to solid modeling. sesite ana 
A technology trans- 


In a field growing 
so fast it can’t even 


fer from the enter- 
tainment world into 


industrial applica- : define its own poten- 
tions .. . with the — a oN al COM Jerds 
ultimate goal of ee out the best. So 


Computer Integrated Manufacturing. our readers can go as far as their minds can 
reach. Just as they’ve been reaching further 


As so CGW’s coverage of the latest trends ever since our first issue in 1978. 


(e.g. graphics workstations and databases) 


are not confined to single applications. Our Putting readers first, a PennWell 
readers the world over will use them in their publishing tradition, focuses the eyes 
own interest areas such as CAD/CAM/CAE, of key decision makers exactly where 
oil & gas exploration, architectural design, advertisers can reach them. 


nnWwell 


PUBLISHING COMPANY 


Earning readership for 75 years 
(Photo); General Electric Research © Development Center 


cont. from p. 26 
tor draw rate of 375 nanoseconds per 
pixel, allowing 50,000 vectors per sec- 
ond and 55,000 characters per second 
for text, drawing, and scrolling. 
Colorware Cards Graphics Display 
Processors for Q-bus and VMEbus en- 
vironments feature four or eight bit 
planes, multiple 81 nanoseconds-per- 
pixel block moves, graphical logic oper- 
ations, and multiple font text strings. 
The 1280Q-GDP for the Q-bus ($3595 
for the four-plane set and $4495 for the 
eight-plane set) is a dual board set 
featuring graphics processors, graphics 
primitives including circle/are gener- 
ator and triangle fills, and video 
memory instruction execution. Model 
1280V-GDP for the VMEbus uses a sin- 
gle board, standard double-height VME 
board size and sells for $4095 for the 
four-plane set and $5295 for the eight- 
plane version. Designed to support text 
manipulation, high drawing speed, and 
block moves, the processors also feature 
window/clipping, text manipulation, 
vector draw of 375 nanoseconds per 
pixel, and logical pixel operation in- 
cluding SET, OR, AND, XOR, Source, 
Invert, and Destination Match. 
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Improved Performance 


Alias Research’s (Toronto) higher-per- 
formance version of its Alias/1 3D 
graphics design system uses proprie- 
tary software on the Silicon Graphics 
IRIS superworkstation to boost overall 
performance by 10 times and anima- 
tion rendering by 50 times. An optional 
Pixar Image Computer renders 3D 
graphic imagery. 

Features added to the Alias/1 system, 
which ranges in price from $146,000 to 
$280,000, include bi-directional CAD/ 
CAM integration; bi-directional direct 
digital video; a 3D design windowing 
environment; complete integration of 
modeling, animation, rendering, paint- 
ing, and compositing; and an interac- 
tive non-uniform rational B spline 
surface modeler that gives users a 
choice of fully interactive surface 
modelers. 
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COMPUTER GRAPHICS 
WORLD REPRINTS 


Reprints of any article or advertisement 
appearing in Computer Graphics World 


may be ordered directly from June 
Bozarth, CSR Reprints, PennWell Publish- 
ing Co., P.O. Box 1260 Tulsa, Oklahoma 
744101, 1-800-331-4463 or 918-835-3161 
Ext. 379. Minimum order: 100 black & 
white copies, 500 four color copies. 
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Electronic CAE Software 


Data General’s (Westboro, MA) new 
TEO/Electronics software lets users 
concurrently create and simulate en- 
gineering designs. 

Used with the company’s recently an- 
nounced DS/7000 family of engineering 
workstations, the TEO/Electronics sys- 
tem is targeted to companies that 
design and manufacture large-scale 
and a very large-scale integrated cir- 
cuitry, gate-array integrated circuits, 
and printed circuit boards. 

Software components of TEO/Elec- 
tronics include: TEO/Electronics Logic 
Design System, an interactive sche- 
matic capture system operating from 
an integrated database, enabling users 
to design and simulate without recom- 
piling data; TEO/Electronics Interactive 


Simulator; TEO/Electronics Compo- 
nent Simulator Libraries; and TEO/ 
Electronics Interface Toolkit for in- 
tegrating customer applications into 
the TEO/Electronics environment. 
Hardware components include the 
company’s full range of 32-bit MV 
superminicomputers and DS engineer- 
ing workstations, as well as computa- 
tional and data file servers. The 
company also recently announced TEO/ 
3D CAD and modeling software for the 
DS/7000 workstations. Primarily for 
use in architectural engineering, map- 
ping, mechanical engineering, and 
manufacturing applications, TEO/3D 
also integrates CEO-compatible office 
automation functionality. 
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PC-Based Graphics Engine 


Megatek (San Diego) has introduced a 
PC-based interactive 3D graphics dis- 
play system for the design arts and 
simulation/training markets. 

The $24,900 Megatek 911 Graphics 
Engine consists of a graphics pipeline 
operating at 33 million floating-point 
operations per second, allowing for an 
overall throughput of 10,000 fully 
shaded and rendered polygons per sec- 
ond. Two 24-bit 512-by-512 buffers, an 
8-bit 512-by-512 buffer, and 16 24-bit 
look-up tables are also provided. 

Written in C, the 911’s software 
library provides database manipula- 
tion; window management; real-time 
interaction; multiple light sources; ob- 


ject editing; genlock circuitry; high- 
resolution output for film recording; 
user-selectable 60 Hz noninterlaced or 
30 Hz interlaced RGB output; and 
high-speed, memory-mapped interface 
support for IBM AT and RT microcom- 
puters. An enhanced version, the 9115, 
also provides a rack-mounted PC-com- 
patible bus and processor with DR11W 
DMA interface, and allows systems in- 
tegrators to use standard interfaces 
to couple the Graphics Engine with 
larger computers. 

In a related announcement, Tem- 
plate (software division of Megatek, 
San Diego) introduced the BLOX-Tem- 
plate User Interface Management Sys- 
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tem for VAXes running VMS. 

The device-independent BLOX-Tem- 
plate system ranges in price from 
$13,000 to over $50,000. It includes 
PictureEdit, a generalized graphics 
editor for creating icons, symbols, and 
full diagrams; TableGEN, an interac- 
tive screen editor for creating menus 
and message areas on the screen; Help- 
GEN, for automatic generation of on- 
line help files; an Interaction-Handler 
that links the user interface with appli- 
cation subroutines; and Template, a 
2D/3D graphics subroutine system that 
supports over 175 graphics devices on 
VAX systems. 
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IBM AT Rendering 


High-quality rendering software for the 
IBM family of personal computers has 
been developed by Numerical Design 
Ltd. (Chapel Hill, NC). The Rendition 
package is a set of programs that gener- 
ates images from user-supplied poly- 
gonal object and appearance data, 
serving as a back-end for applications 
such as slide-making and chart-build- 
ing, 2D and 3D graphic arts, video ani- 
mation, mechanical CAD, architectural 
rendering, and scientific simulation. 
Featuring image-generation tech- 
niques such as environment mapping 
and simulation of specific metallic sur- 
faces, Rendition can render a scene 
with 4000 polygons, Gouraud, Phong, 
and metallic shading in seven minutes, 
with a user-selectable output image 
size ranging from two-by-two to 8192- 
by-8192. Rendition’s pixel color is com- 
puted at a full 24 bits (eight each for 
red, green, and blue) for smooth shad- 
ing. Compression routines allow dis- 
play on seven-, eight-, or nine-bit frame 
buffers which are capable of recording 
eight bits of opacity information for use 
in matting multiple images. 
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Clipper Clips Along With AutoCAD 


A $4500 AutoCAD driver for the 
recently-announced Clipper Graphics 
subsystem was introduced by Pixel- 
works (Hudson, NH). With the driver, 
the two-board Clipper Graphics sub- 
system now achieves a drawing rate of 
10 million pixels per second. 

According to Pixelworks President 
Mike Lerer, users will no longer have 
to wait 30 seconds to five minutes for 
a complex drawing to be painted on the 
screen. ‘“With Clipper Graphics, we ex- 
pect to cut the display drawing time by 
several magnitudes, making IBM AT/ 
RT-based engineering and scientific 
systems truly interactive and much 
more productive,” says Lerer. 

With the AutoCAD driver, drawings 


can now be zoomed and panned at the 
push of a button with the screen being 
redrawn instantly, retaining 1280-by- 
1024 resolution instead of displaying 
blown-up pixels which distort lines, 
shapes, and text. Used as a graphics 
engine for CAD/CAM, imaging, pub- 
lishing, simulation, and molecular 
modeling, Clipper Graphics achieves 
raster ops, provides up to 16.7 million 
colors, comes with CGA, PGC, and VDI 
support, achieves a refresh rate of 60 
Hz noninterlaced, and is available in 
four- or eight-planes each providing a 
10 million pixel draw rate and trans- 
forming 75,000 2D or 63,000 3D fully 
clipped vectors a second. 
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Board Sets for the AT 


The PG 90 model 10 and PG 90 model 
20 from Adage (Billerica, MA) are plug- 
in graphics board sets that provide IBM 
AT users with 1280-by-1024, 60 Hz 
noninterlaced color graphics. 

A VLSI-based graphics processor 
board using one 16-bit AT slot, the 
model 10 features a 2048-by-1024 
frame buffer and is available in both 
four-plane ($2895, 16 colors) and eight- 
plane ($3495, 256 colors) configura- 
tions. The model 10 also offers smooth 
panning, an IBM CGA interface, a full- 
screen crosshair cursor, diagnostic soft- 
ware, and ACRTC graphics primitives. 

The PG 90 model 20 is a two-board 
set that combines the features of the 
model 10 with a processor board using 
Intel’s 80286 microprocessor. The 
model 20 also offers the company’s Ex- 
tended Graphics Operating System 
(EGOS) with its graphics primitives 
and comes in a $4895 four-plane ver- 
sion and a $5495 eight-plane version. 
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Low-Cost Tek Emulation 


At $1995, TGRAF-15 from Grafpoint 
(San Jose, CA) is a new software prod- 
uct that emulates the Tektronix 4115 
graphics terminal to run minicomputer 
and mainframe graphics software us- 
ing a PC as a terminal. 

TGRAF-15 displays images of up to 
1280-by-1024-bit resolution, with 256 
colors out of a palette of up to 16 mil- 
lon. Compatible with most software 
used with the Tek 4115 terminal, 
TGRAF-15 supports applications that 
require 32-bit coordinates and allows 
detailed graphics data to be stored in 
memory on the PC and examined by 
zooming in on the screen image. It also 
generates circles, arcs, rectangles, 
points, vectors, filled panels, and text. 
TGRAF-15’s extended graphics input 


mode includes user-definable cursors 
and support for a variety of cursor posi- 
tioning devices. 

The software works with Diablo’s 
C150, Tek’s color ink-jet printer, and 
Epson’s MX/FX 80 monochrome or 
JX80 color printers. 
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TeX Desktop Publishing 


Talaris Systems (San Diego) announced 
a new low-cost terminal that combines 
resident fonts with alphanumerics, 
graphics, and bitmap capabilities. 

Called the Talaris 7800, the $2890 
terminal features Tektronix 4014 emu- 
lation for graphics, DEC VT220 key- 
board and VT220 emulation (as well as 
VT100 and VT52) for alphanumeric 
text input, and a bitmapped display 
with a resolution of 1024 by 768 pixels 
in a 14-inch monitor. In addition, the 
terminal has over 30 proportionally- 
spaced resident fonts and can be con- 
figured by the user to store up to 300K 
of font bitmaps down-loaded from the 
host computer. 

Company President Calvin Burgart 
says that, “The Talaris 7800, together 
with a Talaris laser printer, offers an 
alternative to single-user desktop pub- 
lishing for users of DEC VAX/VMS and 
Unix-based systems, giving users the 
ability to integrate text and graphics 
on the screen and to view proportion- 
ally-spaced text with the same type- 
faces they will see on the final page.”’ 

To accompany the terminal, Talaris 
offers PreTe Xt ($750), a page-preview- 
ing program for TeX typesetting lan- 
guage-users that transforms a TeX 
device-independent file into page im- 
ages, complete with line and page 
breaks as well as integrated text and 
graphics, for viewing on the 7800. 
PreTeXt includes Computer Modern 
fonts matching those in the company’s 
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The Origin of the Standard. 


How TEMPLATE helped computer graphics evolve 


from CORE to GKS to PHIGS. 


W. were born six years ago when our engineering and scientific 
customers wanted enhanced, high performance computer and device 
independent implementations of the industry's graphics standards. 
The beginning was CORE. From it we created TEMPLATE® 
(a comprehensive 2D and 3D graphics library that supports 
many applications as well as over 175 


different graphics devices) — plus 


CONTEMPLATE ™ (an interactive com- 


led to the acquisition of GKSGRAL (the 
most popular European implementation of GKS). Today's new stan- 
dard is PHIGS, The Programmers Hierarchical Interactive Graphics 
system. And the first commercially available implementation is our 
FIGARO™ — a graphics software tool kit that sets new performance 
(ees | Nd productivity standards. FIGARO 


is an exciting step in the evolution of 


computer graphics. And it’s part of our 
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FIGARO and CONTEMPLATE are trademarks of Megatek Corporation. 
TEMPLATE is a registered trademark of Megatek Corporation. 
GKSGRAL is a trademark of GTS-GRAL. 
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capabilities). But we didn’t rest on our laurels. The next stan- 
dard was the Graphical Kernal System (GKS). Which 


mand driven system for customized graphics) — plus MICRO 
TEMPLATE® (which gives personal computers mainframe graphics 


continuing heritage at TEMPLATE. Some people settle for standards. 


To get the details on our evolutionary family of computer 
graphics software, call (619) 457-5359, circle the Reader 
Service Number, or return this coupon to us at: 
TEMPLATE, 9645 Scranton Rd., San Diego, CA 92121 


Please send me information on: 


(} MICRO TEMPLATE 
L] GKSGRAL 
CL] FIGARO 


TeXsupport software and can automat- 
ically scale and position Tektronix 
graphics within the window left for it 
by the user. 

In addition to 4014 compatibility, the 
Talaris 7800 also supports 4010-, 4012-, 
4013-, and 4015-compatible graphics 
software. Other features include true 
pan and zoom and up- and download- 
ing of raster graphics. DEC ReGIS com- 
patibility as well as a mouse are also 
available for an additional $195 each. 
CIRCLE 172 ON INFORMATION CARD 


New Display Station 


Japan Computer Corp. (Fort Lee, NJ) 
has recently introduced the model 
G5068 (less than $40,000), a color 
graphics workstation that combines 
functions of the company’s new model 
G3268 color graphics station (less than 
$30,000) with a computer based on the 
68020 32-bit microprocessor. 
Functioning in either 2D or 3D via 
keyboard commands, the G5068 dis- 
play station can switch to a 16- or 32-bit 
mode and includes a VMEbus chassis 
with dual 68020, 6881 four-decker pipe- 
line and segment memory. The work- 
station runs Unix System V software 
with 4M main memory in C, Fortran 
77, or Lisp, and features a 171M Win- 


chester hard disk drive and a 1M 
3.5-inch floppy disk drive. 

Additional features on the G5068 in- 
clude a graphics library with Tektronix 
Plot 10 and JCC Command, as well as 
optional features such as multiwindow- 
ing, up to four billion addressable 
pixels, and additional interfaces and 
communications methods. 

The G3268 color graphics station has 
a resolution of 1280-by-1024 pixels on 
its 19-inch screen and can draw from 
16 to 16.7 million colors simultane- 
ously. Switchable in four ways, the sta- 
tion offers 2D and 3D graphics in either 
a 32- or a 16-bit format. Bit-mapped 
raster graphics are placed on the screen 
in 24 layers, with character scroll and 
crosshair layers also standard. Other 
features include rubberbanding, polyg- 
onal filling, hatching, scaling, rotation, 
translation, and picking. 
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New Hardware Offerings 


Ramtek (Santa Clara, CA) recently 
introduced the Owl display system for 
IBM ATs, RTs, and compatibles. 
With a design based on ASIC tech- 
nology, the $5595 Owl simultaneously 
displays up to 256 colors from 4096. It 
features 1280-by- 1024 pixel display at 


a 60-Hz, single-slot connection to a host 
PC; an integrated display generator/ 
monitor; local graphic display list pro- 
cessing; a vector drawing speed of 240 
nanoseconds per pixel; a bit-block 
transfer speed of 24 nanoseconds per 
pixel; a block-fill speed of 12 nanose- 
conds per pixel; and compatibility with 
major third-party software. 

The Owl uses only one slot inside the 
host computer, leaving other slots 
available for additional computing 
resources such as coprocessors or ac- 
celerator add-on board sets. To improve 
user response time and free up the host’s 
processor for other computing tasks, 
the Ow] locally performs graphics pro- 
cessing functions such as segment cre- 
ation and editing, and coordinate 
translation and scaling. 

With 400K of local memory expand- 
able to 1M, the Owl stores display seg- 
ments external to the host computer’s 
memory and quickly accesses them 
without host intervention. 

Ramtek also introduced a Unix-based 
computer and display generator plat- 
form that combines digital image pro- 
cessing, storage, and_ display 
generation into an imaging worksta- 
tion. Designed for distributed imaging 
applications, the Ramtek p3 (Pixel 
Processing Platform) locally interprets, 
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Picturing Reality Was Once the Limit... 


,.. WE ARE GOING B2\/OND IT: 


Systems and Software for Animation and Simulation 


Santa Barbara Los Angeles New York 
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WAVEFRONT TECHNOLOGIES (805) 962-8117 


stores, and displays data representing 
weather activity and seismic patterns. 

The p3 platform, (available in fourth 
quarter 1986 for $39,800), features 
1280-by-1024 resolution at 60 Hz non- 
interlaced, 16 refresh memory planes, 
a 16-million-color palette, a 12-bit image 
look-up table with eight-bit graphics and 
text overlay, the ability to pan through 
large images and display apparent mo- 
tion, a Unix operating system with C 
and Fortran, optional Ethernet net- 
working, SCSI, 2M memory, a 5.25- 


inch floppy and 80- or 160M Winchester 
disk drive, and local availability of im- 
age processing, storage, and display. 
CIRCLE 174 ON INFORMATION CARD 


Symbolics Workstation 


The Graphics Division of Symbolics 
(Los Angeles) recently introduced the 
$299,900 Symbolics Scope System, a 
symbolic processing environment inte- 
grated with a graphics-optimized dedi- 
cated processor. 
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Consisting of the Symbolics 3675, 
Symbolics’ Genera 7.0 software envi- 
ronment, and the Pixar Image Com- 
puter, the Scope System produces an 
intelligent image-processing and 
image-synthesis workstation for gov- 
ernment and defense, design and ani- 
mation, and research and development 
markets. 

Applications for the Scope System in- 
clude multi-spectral analysis, remote 
sensing, terrain reconstruction, seismic 
analysis, mapping, high-speed render- 
ing, and signal processing. 
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New Storage and Retrieval 


Nova Graphics’ (Austin, TX) new Nova- 
CGM provides device-independent stor- 
age and retrieval mechanisms for 
computer-generated images and trans- 
ports these images between different 
computer systems. 

Available in late fourth quarter 1986, 
preliminary pricing for Nova-CGM is 
$3500 for DEC VAX computers. 

The CGM concept allows images to 
be stored as standard computer files. 
With Nova-CGM, the contents of these 
files are encoded using either binary or 
character encoding. 

Binary encoding puts the data in 
eight-bit binary bytes and has the ad- 
vantage of fast generation and interpre- 
tation by the host computer. Character 
encoding encodes the data as seven-bit 
ASCII characters and has the advan- 
tage of being transportable across any 
communication network. 

Consisting of support software for 
reading and writing standard metafiles 
from Nova-GKS, Nova-CGM includes 
utility software for stand-alone meta- 
file viewing and plotting. 

In arelated announcement, the com- 
pany has recently introduced release 
2.0 of Nova-GKS, a level 2b implemen- 
tation of the Graphical Kernal System, 
in Fortran. Nova-GKS in Fortran in- 
cludes new device driver facilities and 
several extensions to the GKS standard. 

Features include the ability to simul- 
taneously select several device drivers 
during program execution and window 
capabilities that allow display surfaces 
to be subdivided into rectangular 
regions or groups of bit planes and 
treated as separate GKS workstations 
with access to all GKS functions. 
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Desktop Typesetter 


FTL systems (Toronto, Canada) recent- 
ly unveiled MacTeX desktop typeset- 
ting software ($750) for the Macintosh. 
Combining the TeX typesetting lan- 
guage with PostScript, MacTeX fea- 
tures hyphenation, justification, 
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kerning, ligatures, automatic pagi- 
nation, headers, footnotes, and auto- 
matic generation of indexes, tables of 
contents, and bibliographies. 

MacTeX automatically stretches or 
shrinks the “glue,” or space, between 
words, lines, and paragraphs. A single 
command can change the style of an en- 
tire document—from block to indented 
paragraphs, single- to multi-column 
layout, or Arabic to Roman section 
numbering. The software also comes 
with standard templates for letters, 
reports, articles, and other types of 
documents, allowing users to create 
their own macros. 

The package requires a Macintosh 
Plus and is compatible with Switcher 
and HFS or MEFS, and Linotronic 100 
or 300 and other PostScript-compatible 
typesetters and printers. 
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New Animation System 


Digital Arts (San Diego), a joint ven- 
ture between Video Animation Sys- 
tems (Burbank, CA) and Computer 
Graphic Images (Saginaw, MI), has re- 
cently introduced the DGS-1.0 ($15,000 
to $50,000), a PC-based, 3D computer 
graphics and animation system that, 
says the company, offers fractal land- 
scapes, reflection mapping, and hierar- 
chical motion to the PC-based animator 
for the first time. 

Using DGS-1.0, models are built 
through a combination of arcs, bezier 
and spline curves, and straight lines, 
allowing for smoothness, detail, and 
speedy creation of high-quality text fonts. 

To facilitate use of the system, other 
databases can be converted into DGS- 
1.0 object files through the use of op- 
tional translators, with real-time video 
frame grabbing also available from 
either a still video source or from video- 
tape through Lyon Lamb’s MiniVAS 
animation controller. Once input, these 
images can be traced for model build- 
ing or saved as image backgrounds. 

DGS-1.0 animation uses key frames 
for each object that don’t have to match 
in either number or time location for 
different objects. Once created, motion 
paths may be used in other animation 
sequences. Real-time wireframe pre- 
view allows all animation to be 
reviewed before final rendering 
occurs—once animation is created, final 
images can be rendered to disk, video- 
tape, or film. 

The system uses an accelerator board 
from Definicon Systems that increases 
speed two to five times over typical AT- 
compatible systems and contains 4M of 
memory expandable to 12M to allow 
renderings of more than 25,000 poly- 
gons. Additional features of the system 
include traditional texture mapping, 
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up to seven light sources of varying 
colors and intensities, multiple simul- 
taneous object movement, and anima- 
tion of all object features including 
color and transparency. 
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Under-Water Software 


Micro-BRIAN from Vectrix (Greens- 
boro, NC) is a software package that 
analyzes remote sensing data. Devel- 
oped for landsat images and imple- 


ERDAS, Inc: 

430 Tenth Street, NW 
Suite N206 

Atlanta, Georgia 30318 


404/872-7327 
Telex: 706327 (ERDAS ATL) 


mented on an IBM XT or AT using the 
Vectrix VX/PC Board Set, Micro- 
BRIAN (Barrier Reef Image Analysis), 
is directly applicable to shallow water 
mapping and reef survey in many parts 
of the world. 

Other uses include crop yield monitor- 
ing, land erosion mapping, forestry in- 
ventory using DEM data, coastal zone 
inventory, and continental-scale map- 
ping using environmental satellite data. 

An implementation of the BRIAN ap- 
plication package developed by the 
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IF YOU USE A PENCIL 
LIKE YOUR LIFE 
DEPENDS ON IT... 


Learn about the new cost-effective “computer graphic pencils’? with 
unlimited colors, widths and patterns, that let you do layouts in 
seconds, comps in minutes, create storyboards, set type and forget 
about mechanicals. 


Find out what’s available and how it’s being used, so you can 
choose the best pencil box for your operation. 


At PRATT CENTER seminars and exhibits, the leading users 
and manufacturers fill you in on the latest equipment and 
techniques. These non-technical updates on new technology for 
Computer Graphic Arts & Design will help you, as they’ve helped 
thousands of others, stay sharp. 


COMPUTER GRAPHIC ARTS 86/87 
December 7-10, 1986, New York Marriott Marquis 


COMPUTER GRAPHICS FOR DESIGN 87 
June 1-3, 1987, Grand Hyatt, New York 


For free brochure, call or write: Perry Jeffe, Director, 
Pratt Center for Computer Graphics in Design - Dept C, 
Nine Skyline Drive, Hawthorne, NY 10532, 914-592-1155. 
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NEED ACCURATE 
GEOGRAPHIC NETWORK DATA? 


Geoplex has the most comprehensive 
nationwide transportation and boundary data 
available; featuring: 


—edgematched regions 

— highway, railway, 
waterway and boundary 
intersection points 

—link distance and feature 
information 

—contour, sublink and “stick” 
levels of detail 

— integrated city information 

—regional and national coverage 


Our boundary data includes state, county, MSA and 
congressional district. Contact Peter Moran 
or Miguel Garriga at 


GEOPLEX 


Suite 310 
1505 Planning Research Drive 
McLean, VA 22102 
(703) 883-8787 
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CSIRO for the analysis of remote sens- 
ing data, Micro-BRIAN is menu-based 
with user-friendly internal help docu- 
mentation and includes a set of appli- 
cations-based user manuals, permitting 
users who do not specialize in image 
processing to undertake analysis of re- 
motely sensed data. 

CIRCLE 179 ON INFORMATION CARD 


New Office Printer 


The SmartWriter 80-Plus ($4595), a 
300-by-300 dpi laser printer for office 
automation, business graphics, and 
specialized programming applications, 
was introduced by QMS (Mobile, AL). 

With 2.5M of RAM, 1.125M of page 
description memory, and 816K of down- 
loadable font and print buffer memory, 
the 80-Plus prints text and graphics at 
eight pages per minute on letter and 
legal size paper. With 19 resident fonts 
and cartridge- and host-resident down- 
loadable fonts and overlays, the 80-Plus 
is compatible with most micro, mini, 
and mainframe computers and features 
Epson FX-80 and ANSI X3.64 dot- 
addressable graphics modes and IBM 
PC screen dump graphics capabilities. 
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Beating the Clock 


The new DP8512 video clock generator 
by National Semiconductor (Santa 
Clara, CA) eliminates the need for 
high-frequency crystal oscillators in 
precision clock applications by gener- 
ating signals using a low-frequency 
crystal oscillator and an on-chip, 
digital-phase-locked loop. The DP8512 
($50) provides clock signals for graphic 
processors operating at up to a 20-MHz 
rate, ECL-differential-output pixel 
clocks up to 225 MHz, and various gat- 
ed TTL and ECL clocks required to 
transfer data from the frame buffer 
memory to the video-shift registers or 
other video display circuitry. The clocks 
can be locked to an external horizontal 
sync pulse to help synchronize graph- 
ics to external video or other timing 
systems—all are pin-programmable for 
easy adjustment of system timing. 
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High-Speed Imaging 


The Turbograph 2100 ($6995) by AMF 
Logic Sciences (Houston) is a high-speed 
processor for recording computer-gener- 
ated images on color slides or film. 
Users of the Turbograph 2100 create 
images on a host computer with soft- 
ware that supports either an industry- 
standard graphics command language 
or Hewlett-Packard Graphics Lan- 
guage (HPGL). When the image is 
complete, it is transferred to the 2100 
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via an RS-232-C serial interface. The 
Turbograph 2100 digital controller con- 
verts the image to a high-resolution 
(2048-by-2048-pixel) raster format, 
then passes it on to a digital film re- 
corder, which prints the image on a 
variety of film types, including Kodak 
Ektachrome (100DIN), Polaroid Pola- 
chrome, and Polaroid Polacolor ER 
Land Pack Film Type 669 and 108. 
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Multi-Pen Performance 


Houston Instrument’s (Austin, TX) im- 
proved DMP-56A professional drafting 
plotter provides users with increased 
performance and an optional automatic 
pen-changer. 

Featuring the company’s resident 
DM/PL intelligence, the servo-driven 
DMP-56A can execute graphics from 
simple commands. Additional features 
include a plotting speed of up to 22 ips, 
a programmable acceleration of up to 
2Gs, and a 0.001-inch resolution with 
18 adjustable A- to E-size media for- 
mats. The optional six-pen MP Kit Ac- 
cessory ($995) is user-installable and 
designed for applications requiring 
multiple pens and varying line widths. 
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Desktop Slide-Maker 


The PhotoMetric 200PC, a film re- 
corder that turns a PC into a desktop 
slide maker, was introduced by General 
Parametrics (Berkeley, CA). 

The PhotoMetric 200PC retails for 
$5995. The package includes the Photo- 
Metric 200 film recorder, the PhotoMet- 
ric PC Board, a 35mm camera, and 
PhotoMetric PC software. 

With PhotoMetric 200PC, users of Lo- 
tus 1-2-3, Freelance, Microsoft Chart, 
Decision Resources’ Chart-Master, and 
other graphics software can create 
1000-color, professional-quality 35mm 
slides with a resolution of 2000 by 2000. 

The film recorder includes a board 
that enables a standard color monitor 
to show images in 1000 colors simulta- 
neously and to simulate 2048-by-2048- 
line resolution, allowing a PC to drive 
the recorder and users to preview the 
image they’ve created before recording 
it. The film recorder needs no end-user 
adjustment and features automatic ex- 
posure calibration, a capability which 
adjusts brightness before the recording 
of each image and decreases exposure 
time films. 

Also available in a VS version for use 
with the company’s VideoShow 160 
presentation software, PhotoMetric 
200VS retails for $4195 and includes 
the PhotoMetric 200, a 35mm camera, 
and PhotoMetric VS software. 
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Printing With Pizazz 


Application Techniques (Pepperell, 
MA) has introduced Pizazz ($49.95), a 
print utility that supports the IBM EGA 
on over 100 printers. With Pizazz, users 
can print in over 200 colors or 30 mono- 
chrome shades, providing a match for 
any of the EGA’s 64 displayable colors. 

According to the company, Pizazz is 
the first print program for the IBM PC 
to offer ‘Print Smoothing,” a capability 
which takes away the “blocky effect”’ 
often associated with computer-gener- 
ated prints. Smoothing can be turned 
on and off through the Pizazz menu 
system. 

With 30 different monochrome print 
shades, Pizazz can produce prints from 
16 color image displays with full gray- 
scale capabilities and a wide selection 
of patterns, allowing images displayed 
in color to be reproduced on mono- 
chrome printers in much the same way 
as a color photograph could be repro- 
duced in black and white. 
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Commodore Interface 


Omnitronix (Mercer Island, WA) has in- 
troduced the Serial Printer Interface 
($79.95). According to the company, it’s 
the first Commodore interface on the 
market to fully support RS-232 printers. 

While other interfaces for serial 
printers connect to the computer user 
I/O port, the Serial Printer Interface 
connects to the Commodore serial bus, 
the standard outlet for connecting a 
printer on the Commodore, ensuring 
full software compatibility. 

The new interface supports all stan- 
dard Commodore printer commands, 
with graphics printing supported on 
some dot-matrix printers. Standard 
secondary address printing modes are 
supported, including two word-process- 
ing modes. Additional features include 
full RS-232 voltage levels on RS-232 
pins and a bank of DIP switches that 
provide a baud rate range between 75 
and 19,200, as well as word, parity, and 
Xon/Xoff handshaking. 
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UK CAD/CAM Eniry 


Densitron Computers (Kent, England) 
has introduced a personal engineering 
workstation for the OEM market based 
on the anticipated Olivetti M24SP. 

The DPE24 is a CAD/CAM graphics 
workstation offering a 14- or 19-inch 
color screen, 640-by-480 resolution, and 
256 colors. 

The workstation is compatible with 
both Olivetti proprietary software and 
a range of PC-compatible packages. 
CIRCLE 1487 ON INFORMATION CARD 


Gropius might 
have grown more 
influential. 


PUTER 
COAPHICS 


WORLD 
= 


eal 


Would even the mighty Bauhaus 
look different if Gropius had 

perused COMPUTER 
GRAPHICS WORLD? 


Today, architects with an eye for 
automation leverage can use 
regular features and timely 
articles on computer-aided 
architecture, engineering and 
construction. 


Whether your interest is 
architecture, interior design or 
facilities planning and 
management, you can profit by 
reading COMPUTER GRAPHICS 
WORLD. Every month. 


Try us for 12 months for only 
$24 and save 20% off the regular 
subscription price with this 
guarantee: If you don't like 

what you see, we'll refund your 
entire $24. No questions asked. 


Just call 1-800/331-4463 today. 


Subscription in Canada & Mexico. $28. 
All other international, $32. 


COMPUTER 
GRAPHICS 


For architects 
with vision. 
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October 


14-17 SPSE’s Conference 
and Exhibition on Electronic 
Imaging sponsored by SPSE 
in collaboration with SPIE— 
The Int’]. Society for Optical 
Engineering and the Socitey 
of Photogrammetry; held in 
Arlington, VA. Contact: 
CMC, 200 Connecticut Ave., 
POB 4990, Norwalk, CT 
06856-4990; (203) 852-0500. 


15-16 Developing Practi- 
cal AI Strategies in Manu- 
facturing workshop spon- 
sored by CASA/SME; held in 
Philadelphia. Contact: Nan- 
cy Loerch, One SME Dr., 
POB 930, Dearborn, MI 
48121; (313) 271-1500. 


15-17 Computer Graphics 
°86 sponsored by Online 
Int’l. Inc.; held in London, 
England. Contact: Online 
Int’l. Inc., 989 Avenue of the 
Americas, New York, NY 
10018; (212) 279-8890. 


17-49 Tools of the Trade 


Computer Graphics Pavilion 
sponsored by Studio Systems 
Journal; held in Pasadena, 
CA. Contact: Jonathan or 
Naomi Blacher, TOT, POB 
876, Temecula, CA 92390; 
(714) 676-5566. 


20-22 Solid Modeling 
Paybacks ’86: How Much? 
How Soon? sponsored by 
CAD/CIM Alert; held in Bos- 
ton. Contact: Kim Takita, 
Program Coordinator, Man- 
agement Roundtable Inc., 
824 Boylston St., Chestnut 
Hill, MA 02167; (617) 
232-8080. 


21-26 F.A.U.S.T. Interna- 
tional Market of Creative 
Technologies sponsored by 
the city of Toulouse and the 
Chamber of Commerce and 
Industry of Toulouse; held in 
Toulouse, France. Contact: 
F.A.U.S.T-Mairie de Tou- 
louse, 34 rue Pargaminieres, 


31000 Toulouse, France; (33) 
61.21.44.74-61.22.23.00. 


22-26 Computer Technol- 
ogy for the Handicapped 
sponsored by Closing The 
Gap; held in Minneapolis. 
Contact: Closing The Gap, 
POB 68, Henderson, MN 
56044; (612) 248-3294. 


23-24 Hard Copy Supplies 
Conference sponsored by 
CAP Int’l. in conjunction 
with BIS Marketing Re- 
search Ltd.; held in Geneva, 
Switzerland. Contact: Jean 
O’Toole, CAP Int’l. Inc., One 
Snow Rd., Marshfield, MA 
02050; (617) 837-1341. 


23-24 1986 Workshop on 
Interactive 3D Graphics 
sponsored by ACM SIG- 
GRAPH in cooperation with 
ACM SIGCHI and the IEEE 
Computer Society; held in 
Chapel Hill, NC. Contact: 


Coordinator, 1986 Workshop 
on Interactive 3D Graphics, 
Dept. of Computer Science, 
New West Hall (035A), Uni- 
versity of North Carolina, 
Chapel Hill, NC 27514; (919) 
966-4650. 


23-28 ChinaGraphics ’86 
sponsored by WCGA, AMK 
Berlin, and the Beijing Insti- 
tute of Technology; held in 
Beijing, China. Contact: 
WCGA, 2033 M St., N.W., 
Suite 399, Washington, DC 
20036; (202) 775-9556. 


24-29 128th Technical 
Conference and Equipment 
Exhibit of the Society of Mo- 
tion Picture and Television 
Engineers (SMPTE) spon- 
sored by SMPTE; held in 
New York City. Contact: So- 
ciety Headquarters, 595 
West Hartsdale Ave., White 
Plains, NY 10607; (914) 
761-1100. 


26-34 Advances in Intelli- 
gent Robotics Systems spon- 
sored by SPIE; held in 
Cambridge, MA. Contact: 


i eee 
If you need current market statistics and 
geographic facts, you need RANDATA! 


Rand McNally presents RANDATA, a 
great combination of geographic, 


Let Rand McNally 
meet your 


A Variety of Applications 
Use Geographic Boundary Files to: 
® Design sales and marketing territories 


demographic and economic data files. This 

powerful Information Library brings you 

an enormous array of database files. 

Choose from Three Categories 

of Files 

® Geographic Boundary Files: precise 
digitized geographic information 
including census tracts, counties, Zip 
Codes and more! 


e Economic/Demographic Files: 
comprehensive national trends on 
population, income, housing, and 
occupation, plus detailed figures on 
specific industries and markets. 


GeoLink Files: Geographic framework 
that links together states, counties, 
cities, Zip Codes, and more. Enables the 
merging of data from different 
geographic levels, and determines the 
distances between distinct geographic 
units. 


Dept. 98, P.O. Box 7600 Chicago, IL 60680 


information needs! 


CALL TOLL-FREE TODAY! 
1-800-332-RAND 
In Illinois 1-312-673-MAPS 


© Create maps quickly on your personal 
computer 

¢ Construct highly detailed maps on your 
mainframe computer 


Use Economic/Demographic Files to: 
e Analyze market potential 

e Project industry trends 

e Plan corporate strategy 


Use GeoLink Files to: 

e Improve customer service 

e Sort your data geographically 

© Convert data from one geographic type 
to another 


Versatile and Easy to Use 


Use RANDATA with: 

e Rand McNally’s RANDMAP and other 
mapping software packages 

e Rand McNally’s THEMAP service for 
mainframe mapping 

¢ Your own databases or software 
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Corbin Ball, Conference 
Mgr., SPIE, POB 10, Bell- 
ingham, WA 98227-0010; 
(206) 676-3290. 


27-28 Pacific Northwest 
Computer Graphics Confer- 
ence sponsored by the 
University of Oregon’s Con- 
tinuation Center; held in 
Eugene, OR. Contact: Con- 
tinuing Education, Continu- 
ation Center, 1553 Moss St., 
Eugene, OR 97403-1217; 
(503) 686-3537. 


27-29 Fourth Chautau- 
qua on Productivity in Engi- 
neering and Design spon- 
sored by PDA Engineering; 
held in Coronado, CA. Con- 
tact: The Fourth Chautau- 
qua, c/o PDA Engineering, 
1560 Brookhollow Dr., Santa 
Ana, CA 92705; (714) 
556-2800. 


27-30 Structural Analysis 
and Expert Systems spon- 
sored by I.I.T.T. Int’]. in con- 
nection with the SAS Int’l. 
Scientific and Editorial 
Committee; held in Paris, 


France. Contact: I.1.T.T- 
Int’]., 24 Rue des Mimosas, 
F 93460 Gournay, S/Marne, 
France; (1) 43.05.17.19. 


30-34 Integrating CAD/ 
CAM/CAE/CIM Into Your 
Organization: Issues, Pit- 
falls, Payback sponsored by 
Technology and Business 
Communications Inc.; held 
in Los Angeles. Contact: 
Joella Nelke, Seminar Megr., 
Technology and Business 
Communications Inc., 730 
Boston Post Rd., POB 915, 
Sudbury, MA 01776; (617) 
443-4671. 


30-November 1 North- 
east Computer Faire spon- 
sored by The Interface 
Group; held in Boston. Con- 
tact: Seminar Registration 
Line at (800) 842-4900 or 
(617) 329-8775 in Massachu- 
setts: (800) 521-5260 outside 
Massachusetts. 


November 


2-6 1986 Fall Joint Com- 
puter Conference (FJCC) 
sponsored by the ACM and 
the IEEE Computer Society; 
held in Dallas. Contact: 
IEEE Computer Society, 
1730 Mass Ave., N.W., 
Washington, DC 20036; 
(800) 722-3522. 


3-6 Electronic Imaging ’86 
sponsored by Digital Design 
magazine, Diagnostic Imag- 
ing magazine, and EP& P 86 
magazine; held in Boston. 
Contact: MG Expositions 
Group, 1050 Commonwealth 
Ave., Boston, MA 02215; 
(617) 232-3976. 


3-6 AM86 sponsored by 
eight colleges and universi- 
ties and four professional 


associations; held in Green- 
ville, SC. Contact: AM8&6 


Conference Headquarters, 
POB 5616, Greenville, SC 
29606-5616; (803) 242-3170. 


10-44 Comdex/Fall ’86 
sponsored by The Interface 
Group Inc.; held in Las Ve- 
gas. Contact: The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; (617) 
449-6600. 


44-43 1986 Winter Na- 
tional Design Engineering 
Show and Conference spon- 
sored by the Design Engi- 
neering Division of the 
American Society of Me- 
chanical Engineers; held in 
San Francisco. Contact: 
Show Mgr., Winter National 
Design Engineering Show, 
999 Summer St., Stamford, 
CT 06905; (203) 964-0000. 


11-44 AUTOFACT ’86 
sponsored by the Computer 
and Automated Systems As- 
soc. of SME; held in Detroit. 
Contact: CASA/SME’s Pub- 
lic Relations Dept., One 
SME Dr., POB 930, Dear- 
born, MI 48121. 


ICON BUILDER 


for Graphics Tablets & Digitizers 


Set up a complete graphics 
workstation on your PC 
for under $100! 


MicroPlot’s enhanced 
PC-PLOT-III graphics 
emulator software package ... 


_ enables your IBM 
PC and compatibles to 
appear toa 
mainframe as a DEC 
_-VI-100/VT-52, a 

‘Retrographics ts 
-VT-640, a Tektronix 

4010/4014 or a partial 

. Tektronix 4027 


e contains all the 
necessary program 
modules to implement 
a complete graphics 
workstation utilizing 
powerful mainframe 
graphics software 


Create custom overlays (templates) for digitizers 
@® Keystroke capture for MS-DOS applications 
@ Develop templates for CAD/CAM 
@ Generate overlays for Lotus, DBII, WP packages 
@ Powerful graphic editor for developing vertical 
market applications 
@ Combine WP text files with graphics 
@® Ideal for technical documentation 
@ Multiple fonts in multiple sizes 
@ Create business presentation graphics 
® Charts, graphs, DIF, word charts, logos, signs 
@ Optional FONT BUILDER and ENHANCED 


COLOR GRAPHICS 
introductory Offer $79.95 


For more information on ho 
PLOT-IIl can ct ass re 
productivity Is si 
call toll free 1-800-654-1 217. 


A eS 
TV AN 
ZZ 
To OB a © 


MicroPlot 


White Sciences Inc 
P.O. Box 24756 

Tempe, Arizona 85282 

(602) 967-8257 


659-H Park Meadow Rd Westerville, Ohio 
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14 Desktop Publishing 
Seminar sponsored by Bos- 
ton University Metropolitan 
College; held in Framing- 
ham, MA. Contact: Joan 
Merrick, Seminar Coordina- 
tor, Suite 415, 850 Boylston 


St., Chestnut Hill, MA 
02167; (617) 738-5020. 
16-149 IMAGEXPO ’86 


sponsored by Diamond Re- 
search Corp.; held in Gene- 
va, Switzerland. Contact: 
Diamond Research Corp., 
POB 128, Oak View, CA 
93022; (805) 649-2209. 


December 


7-40 Computer Graphic 
Arts 86/87 Conference and 
Exhibition sponsored by the 
Pratt Center for Computer 
Graphics in Design; held 
in New York. Contact: Bar- 
bara Jeffe, The Pratt Center 
for Computer Graphics in 
Design, 9 Skyline Dr., 
Hawthorne, NY 10532; 


(914) 592-1155. 


9-44 International OEM 
(Original Equipment Manu- 
facturing) Design Show ’86 
and IMEX (Integrated Man- 
ufacturing Exposition) spon- 
sored by Penton Expositions; 
held in New York. Contact: 
Carol Y. Hurley, Director of 
Marketing and Sales, IMEX 
°86, Penton Expositions, 
Suite 900, 122 East 42nd St., 
New York, NY 10168; (212) 
867-9191. 


January 1987 


5-9 Introduction toCADD 
sponsored by the Engineer- 
ing Computing Center at 
Alfred State College; held in 
Alfred, NY. Contact: Gary 
Rafe, Seminar Coordinator, 
Engineering Graphics and 


Computing, Alfred State 
College, Alfred, NY 14802- 
1196; (607) 871-6369. 


14-16 Computer Graphics 
’87 sponsored by Frost & Sul- 
livan; held in San Diego. 
Contact: Carol Every, Indus- 
try Rep., Frost & Sullivan, 
106 Fulton St., New York, 
NY 10038; (212) 233-1080. 


19-24 Expert Systems 
Technology Transfer Semi- 
nar sponsored by Digital 
Equipment Corp.; held in 
Orlando, FL. Contact: John 
Gwinn, DEC/Center for 
Mgmt. Research, 55 William 
St., Wellesley, MA; (617) 
239-1111. 


28-30 Computer Graphics 
New York ’87 sponsored by 
Exhibition Marketing & 
Management Co.; held in 
New York. Contact: Justin 


Webb, Exhibition Market- 
ing & Management Co., 
8300 Greensboro Dr., Suite 
690, McLean, VA 22102; 
(703) 893-4545. 


CALL FOR PAPERS 


@ CG Int’l.’87 Conference 
on Computer Graphics in 
Japan; held in Karuizawa, 
Japan, May 25-28, 1987. 
Submit material to: Prof. 
Tosiyasu L. Kunii, Prof. and 
Dir., Kunii Laboratory of 
Computer Science, Univer- 
sity of Tokyo, 7-3-1 Hongo, 
Bunkyo-Hu, Tokyo 118, 
Japan; (03) 812-2111. 


Computer Graphics World 
welcomes news of comput- 
er-graphic related events. 
Please send complete infor- 
mation for review at least 


ten weeks prior to issue 
month to: Graphics Events, 
Computer Graphics World, 
119 Russell St., Littleton, MA 
01460. 


APPLICATIONS ON THE LEADING EDGE + OCTOBER 26-28, 1986 

FIFTH ANNUAL PACIFIC NORTHWEST COMPUTER GRAPHICS CONFERENCE 
EUGENE CONFERENCE CENTER * HULT CENTER FOR THE PERFORMING ARTS 
SPONSORED BY THE UNIVERSITY OF OREGON 

for a brochure call 1-800-228-6891 in Oregon call (503) 686-3537 
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1986 CAE/CAD/CAM 
Industry Annual Report 


e Total CAFECADCAM market $7 
billion in 1985, will surpass $416 
billion in 1990 

e Standalone networked CAD 
CAM workstations on verge of 
market dominance 

e 32-bit micros and PC's will 
have major impact starting in 
1986 

For information on how to order 
call or write: 


INTERNATIONAL 
TECHNOLOGY 
MARKETING, INC. 


420 Cedar Street 
Wellesley Hills, MA 02181 
(617) 235-4124 
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eCiIM data Market Model 
eCIM Technology & 

Market Seminars 
eCustom CIM Market Data 
eCIM Consulting 


CiMdata provides a Lotus 
4-2-3™ database of accurate 
information on Computer Inte- 
grated Manufacturing (CIM) 
markets. The model is de- 
signed as a decision making 


Featuring 
products, 
employment opportunities, 
services, systems 
& software. 


DESKTOP SURVEYOR 


Resident graphics utility for calculating distances, 
elevations, angles. Works with many CAD programs 
including AutoCAD*™ and Halo.*™ Point and click 
to see and save attributes. Ideal for CD ROM and 
video graphics applications. 


support tool for management, 
marketing executives, and stra- 
tegic planners. For information 
on how to order call or write: 


——— ee ee 


420 Cedar Street 
Wellesley Hills, MA 02181 
(617) 235-4124 
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PC CADD: 
A Buyer’s Guide 1986 


In this 180 page report, Dan 
Smith and Eric Teicholz qualita- 
tively and quantitatively review 
leading PC CADD systems. Sys- 
tems reviewed to data include: 
APW15 from Auto-trol Technol- 
ogy Corp.; Anvil 1000 from 
MCS; AutoCAD from Autodesk; 
Cadkey from Micro Control Sys- 
tems; Cadvance from Cal- 
comp; Data CAD2 from 
Microtecture; ModelMaker from 
Cubicomp; Personal Designer 
from Computervision; Robo- 
CAD-PC from Chessell-Robo- 
com; & VersaCAD Advanced 
from T & W Systems. Price: $170. 
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$89 


For IBM“™ PC or At with 
CGA or EGA color card 
and Microsoft” Mouse. 


GEOVISION, Inc. 


20 Technology Park/Atlanta 
Suite 160 
Norcross, Ga. 30092 
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Computer Graphics in 
Energy Exploration 
and Production 


This report describes 36 ven- 
dors’ computer graphics sys- 
tems and software packages. 
Systems and software _ infor- 
mation includes: vendor 
background and a thorough 
description of the capabilities 
of each product/service. Exe- 
cutives, MIS managers, and 
managers of oil and gas ex- 
ploration activities will also 
learn how to reduce depen- 
dency on service bureaus; 
how to compare commercial- 
ly available seismic inter- 
pretation systems; and much 
more. Price: $395. 


Computer Graphics 
Consultants, Inc. 


The CGC team of experts will provide: 


e@ User Interface Design 

@ Product & System Evaluation 
@ New Product Definition 

@ Marketing Strategies 

@ In-house Training 


Responding to your interactive system 
requirements in: Graphic Design; 
User Interface Management: CAD/ 
CAM; Cartography; Printing and Pub- 
lishing; and Office/Business Applica- 
tions. 


James Foley, President 
{( we 616 G Street, S.W. 


338 ~3=©Washington, D.C. 20024 
202-554-8021 


Computer Time Tracking System 

for the IBM PC/XT/AT 

e Drawing-based project management software 
for use with all design and drafting programs. 

e Custom report generator provides detailed 
project, drawing and work-session reports, 
instantly. 

e User definable drawing types, status levels 
and functions. 

e Fast and easy to use LOGON/LOGOFF 
supports batch files and AutoCAD shell 
command. 

@ Spreadsheet and database file interface 
options (included). 


FOR MORE INFO CALL OR WRITE: 
KRAMER CONSULTING, INC. 
« P.O. BOX 730, HILLIARD, OH 43026 
PHONE (614) 460-3600 
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The Current State 
of Facility Management 
Automation 


The Current State examines: 
why organizations automate; 
why and how FM systems are 
selected; types of systems se- 
lected by major trends and 
purchase plans; and the po- 
tential for future automation. 
Price: $95. 
To order any of these publica- 
tions, contact: 

Trish McCauley 

Computer Graphics World 

119 Russell Street 

Littleton, MA 01460 

4-800-458-0011 

in MA (617) 486-9501 
Mastercard and Visa accepted. 
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STUDIO 7 


e User’s Guides 
e Product Descriptions 
¢ Consulting 


Contact: Richard McGrath 
Operations Manager 
(415) 595-8401 (415) 956-6097 


Studio 7 Technical Documentation 
2640 Melendy Dr., San Carlos, CA 94070 
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COLOR 
pick from over 16 
million 


If you need high-quality com- 
puter illustrations, graphics or 
animation—call or write for free 
information. 


OCEANA 
340 Linwood Ave. 
Buffalo, NY 14209 
NEW! Toll-Free 1-800-828-5808 wait 
for tone 2567 
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Write for CGW’'s “Resources” cata- 
log listing reports, surveys, and 
books available on the computer 
graphics industry. 
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BULLET-286 | 
Performance i 


Trounces the AT; 
thoroughly PC/XT 
compatible! 

Advanced design, : 
no wait-states, cus- = 
tom VLSI gate 
arrays, dual clocks support 

single/multi-user OS, std graphics, cards, 
games, networks, more. 1000s of BULLET-286 
motherboards used world-wide. Now get this 
super performance (15.3 on Norton SI) by add- 
ing k/b, drive, and monitor. You also get: floppy 
controller, disk-caching, 1 megabyte RAM, 
150w P/S, 1 para/2 ser ports, clock, 7 std 


expansion slots. 
MX 


WAVE MATE SYSTEMS 
2341 205th St., Suite 110, Torrance, CA 90501 
Telephone (408) 475-9354 
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DISKETTE AND TAPE 
CONVERSION 
SYSTEMS 


Using our diskette conversion sys- 
tem, you can read and write data 
files on 8”, 51/4” or 31/2” diskettes us- 
ing an IBM PC. We have programs 
that support formats from most 
popular computer, word process- 
ing, typesetting, image processing, 
NIC, and CADCAM systems. A com- 
plete system is priced at under 
$1800. 

Using our tape conversion system, 
you can easily read and write your 
plot or data files on 1/2” 1600 BPI PE 
magnetic tape using an IBM PC.A 
complete system including tape 
drive is priced at only $3795. 


Flagstaff Engineering 
1120 W. Kaibab °¢ Flagstaff, AZ 
86001 * 602-779-3341 
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Desktop Publishing: 
Future Market Directions 


A State-Of-The-Art 
Report From 
CAP international, Inc. 


The 150-page report will give 
you the most comprehensive 
overview of the future of desk- 
top publishing. 

Only $1,895. 


For more information, write or 
call Jean O'Toole. 


CAP 


INTERNATIONAL 


One Snow Road 
Marshfield, MA 02050 
(617) 837-1341 Telex: 374-8448 
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BUSINESS GRAPHICS: 
A QUALITATIVE 
ASSESSMENT 


A new report provides a 
qualitative look at presenta- 
tion graphics markets and 
products, aiding vendors and 
users to make informed plan- 
ning and purchasing deci- 
sions. Priced: $745.00 (pre-paid) 


EMES ASSOCIATES 
PO. Box 74 
Sudbury, MA 01776 
(617) 877-8232 
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CADICAM, CAE 
Buyers’ Guide 


$278 


Call Cindy Wade 
(617) 354-2339 
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GENERATE SALES 
LEADS AT 
LOWEST COST 


From over 100,000 Computer 
Graphics World readers who are 
decision makers. 


The ideal way to: 
introduce new products 
test a market 
promote bulletins 
employment opportunities 


Send camera ready logo and 60 
words of copy. We'll do the rest. 


For rates and information contact: 
Jane Brillinger 
Computer Graphics World 
419 Russell Street 
Littleton, MA 01460 
4-800-225-0556 
in MA (617) 486-9501 
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New-Age 


Cartography 


Emerging trends signal a renaissance 


By Richard K. Grady 


aps have been used as 
communication tools 
since the dawn of history. 
From primitive drawings in the 
sand to computerized navigation 
charts, maps have come a long way. 
Now they’re increasingly used as 
analytical tools to sort and under- 
stand complex relationships among 
sets of geographic data. 


Decision Resource 

A map lends itself well to the por- 
trayal of data sets that are geo- 
graphically distributed, such as 
land form, land use, demographics, 
and natural resources. This trait 
has made maps important to deci- 
sion makers in utilities, transpor- 
tation, municipalities, oil and gas, 
mining, forest products, construc- 
tion, defense, and environmental 
management. Even manufacturing 
firms seeking new plant locations 
or retail chains looking for the 
best places for new stores can bet- 
ter evaluate alternatives by depict- 
ing decision factors on a map. 

Despite the analytical value of 
maps, most automated mapping ef- 
forts have focused on data capture. 
This is understandable given the 
large demand for digital map data 
to support the production of con- 
ventional map products, and data 
capture and map production auto- 
mation have yielded significant 
productivity gains. 


Richard K. Grady is executive manager 
of mapping and resource applications at 
Intergraph Corp. (Huntsville, AL). 
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But times are changing. Today’s 
mapping market is seeing a major 
shift toward decision support and 
operations management based on 
digital map databases and geo- 
graphic information systems. 

This comes at a time when new 
tools and techniques—such as 
object-oriented programming envi- 
ronments and more powerful pro- 
cessors in single-user worksta- 
tions—are becoming available to 
application programmers. Addi- 
tionally, emerging industry stan- 
dards that transcend the framework 
of any single vendor are providing 
open systems for development. The 
result will be an outburst of pro- 
gramming creativity in sharp 
contrast to yesterday’s sterile, pro- 
cedural imitation. We’re at the 
dawn of a renaissance in mapping. 

The advent of topologically inte- 
grated geographic and resource 
information systems clearly sig- 
nals this new age. For the first 
time, an interactive solution for ad- 
dressing application problems asso- 
ciated with map-based decision 
support and operations manage- 
ment is feasible. 

Interactive solutions have been 
used in mapping-related disciplines 
before, mainly in data capture and 
map production. This is where 
Intergraph built its large market 
share, fulfilling the customers’ 
need for interactivity at a graphics 
workstation. Today, interactive re- 
sponse is available for more sophis- 
ticated analytical applications. 

Fast response improves the prob- 
lem-solving efforts of the operator 
or analyst by minimizing interrup- 


tions that disturb concentration. 
Topologically integrated geographic 
and resource information systems 
that provide quick, interactive re- 
sponse offer distinct advantages 
over conventional GIS (geographic 
information system) approaches. 
Conventional approaches tend to 
be batch-oriented, requiring post- 
processing after capturing coordi- 
nate data to establish the topologi- 
cal relationships necessary for 
combinational analysis of data sets. 
Also, attribute data is typically kept 
separate from graphics data, increas- 
ing the overhead of communications 
between independent file-process- 
ing systems. The well-known ARC/ 
INFO software from ESRI embod- 
ies this conventional approach. 
But the recent leap in worksta- 
tion performance at lower prices 
has given application specialists 
more powerful and flexible object- 
oriented programming techniques. 


Form Follows Function 

Object relationships model real- 
world relationships in a single, 
integrated database. Since a map 
represents real-world features, ob- 
ject programming techniques offer 
a more fitting opportunity to inte- 
grate all geographic data, provid- 
ing an underlying functional unity 
to support decision-making efforts 
and operations management. 

Intergraph’s implementation of 
these new techniques provides com- 
patibility with existing systems as 
well as new functionality. It repre- 
sents a renaissance approach, one 
that will provide vigor to the map- 
ping community. CG 
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OPTICAL COMPUTER INC. 
A DIVISION OF LASER CORP. 


2860 WILDERNESS PLACE 
BOULDER, CO 80301 
303/442-4426 


Seaman 


SG RES oe eho ee 


8 pens, “A” through “E” size media. 


Full HP-GL compatibility. 
$8900. 


BOSTON SANDIEGO TORONTO MUNICH BRUSSELS 
617/270-0247 619/438-0095 416/229-6477  49(89)464070 32(16)202415 
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RE SobOA R CoB hee OR PORATED 
WADA M5C 182 (416) 362-9181 


111 QUEEN ST. E., TORONTO; ' 


IMAGES: WACS PRODUCTIONS 


eta ANIMATION 
& DESIGN 


0- he ALIAS/1 3D graphic design sys- 
, tem gives you the power to use 
computer generated imagery to 
simulate real world objects, scenes and 
events. A turn-key workstation that 
stands alone to deliver computerized 
design in real time. 

» ALIAS/1 is focused on the designer. 
Putting extensive computing power 
and sophisticated application tools 
directly into the hands of graphic 
designers in film.and video produc- 
tion, slidemaking, electronic print 
and industrial design environments. 

» ALIAS/1 is designed for ease and util- 
ity. Allowing designers to quickly 
create, manipulate and output three 
dimensional computer graphic 
imagery of the highest quality. 

» ALIAS/1 offers natural expansion as 
performance needs grow. A clear up- 
grade path and automated access to 
numerous film, video, slide and print 
options. 


» Auto Fact, Detroit, Booth #1265 
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